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New catalog 


shows how L&N Complete 
Panel Engineering Provides: 


® A saving of your engineering facilities 

® Reduced installation time 

® Custom design to fii your individual 
operating and space requirements 

® Complete layout . . . assures trouble-free 


start-up 


As steam power plants increase in capacity, and 
higher fuel costs emphasize the need for greater 


efficiency, power plant men at all levels rely 


Mail this 
coupon today 
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instruments controls furnaces 
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® Coordination with design, construction & 
operation of your entire plant 

® Lower installed cost 

®@ Experience of 15 years of panel design & 
construction, backed by half a century 
of precision instrument know-how 


more and more on instruments and automatic 
controls. The coordination required in operating 
today’s steam- and hydro-turbine generating 
equipment has led to the extensive use of cen- 
tralized panels and central control rooms. 


Design and construction of these centralized 
control boards and cubicles wth their exacting 
requirements is a job sts with broad 
experience . . . the kinc nce L&N engi- 
neers have acquired o\ is in designing 
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INSTRUMENTS are the taut nerves tying 
together men and machines. Many times it 
is only the mute testimony of pointers, dials 
and gages that warn operators of impend- 
ing trouble in the costly machines they 
attend, In our evergrowing central stations, 
increasing complexity of today’s instrumen- 
tation has forced us to take a careful look- 
at it. The modern attitude is: Does the 
instrument fit the man? Not, can we adapt 
man to the instrument? 

Our dramatic cover photo of test engi- 
neers at work on Unit No. 6 of the Phila- 
delphia Electric Co’s Chester Station typifies 
another use of power-station instruments: 
analysis of performance and internal con- 
ditions of equipment. 

For an absorbing discussion of the short- 
comings and improvement of instruments, 
see J G Fleming’s article on human engi- 
neering in instrumentation, p 86. 


Next month... 


® Direct current is still the best form 
of power supply to many _ industrial 
processes despite the universal gen- 
eration of alternating current today. 
Rectification has largely been done by 
electronic means. but for the story on 
mechanical rectifiers and their perform- 
ance see our feature article in February. 


® Air can supply the muscles of a work 
horse or the delicate touch of a feather 
needed for controls. Read about two 
1035-cfm 2-stage after-cooled compres- 
sors serving a 600-ft-long kraft-paper 
machine. 


® Aluminum Company of Canada is 
building the world’s largest under- 
ground high-head hydro plant in British 
Columbia. Our February issue will give 
you details of this gigantic project. 


® Don Swift continues his down-to-earth 
series on how to organize your new 
power plant. Topics will be water, lu- 
brication, materials and other items. 


and future months 


® Today's high interest in nuclear en- 
ergy will have more meaning if you 
understand the fundamentals of atomic 
fission. We've just seen the manuscript 
of the first in a series of ABC articles. 
Just what you'll want. 
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Youngstown Sheet and Tube Company 45,000 CFM 


instalis ITS FIFTH 


|-R BLAST-FURNACE BLOWER 


60,000 CFM 


125,000 CFM 


at Indiana Harbor Plant CTHh 


The first 1-R Blast Furnace Turbo-Blower 
installed at Indiana Harbor is still in 


daily service after 36 years of operation. 


Six additional Blast Furnace Blowers in 
other Youngstown Sheet and Tube Co. plants 
bring the total to 11 units representing 
760,000 cfm capacity. 


of the 


TURBO-BLOWER 
& and 
TURBO- 
| URBO 


125,000 CFM 


Paw EXPERIENCE is one sure way of predicting future 
performance. 

That’s why the Youngstown Sheet and Tube Company 
continues to select I-R blast furnace turbo-blowers with 
complete confidence in their ability to give years of con- 
tinuous, trouble-free service. For this steel company 
knows what I-R blowers can do — based on 36 years of 
actual operating experience. The first I-R blast furnace 
blower at the Indiana Harbor plant was installed in 1917 
— and it’s still on the job today. 

The last two I-R Turbo-Blowers installed at Indiana 
Harbor, each rated 125,000 cfm, 35 psi discharge, are 
served by Ingersoll-Rand condensers, condensate pumps 
and circulating water pumps. Other Ingersoll-Rand equip- 
ment includes air compressors for plant air supply, instru- 
ment air and soot blowing, boiler-feed pumps and many 
other pumping units for miscellaneous plant service. 

For proved dependability in steel mill equipment, it 
pays to specify Ingersoll-Rand. Your nearest I-R repre- 
sentative will be glad to discuss your requirements. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N.Y 


978-12 
COMPRESSORS + AIR TOOLS + ROCK DRILLS * TURBO BLOWERS * CONDENSERS + CENTRIFUGAL PUMPS ~ OIL AND GAS ENGINES 
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Smoke and Smog 


N2 LONG AGO the eight million inhabitants of New 
York City coughed, sneezed and complained their way 
through a long week of “smog.” It was the sort of thing 
the residents of Los Angeles have learned to endure the 
year round. 


Although the Los Angeles smog is the most persistent of 
all, London seems to have the most violent attacks. Lon- 
doners will never forget the dreadful smog of December 
5-9, 1952. In those few terrible days four thousand people 
died from the effects of poisonous mists that blanketed 
the ancient city—a city that first started worrying about 
“smoke” in the thirteenth century. 


In every case of true smog two general causes are at 
work. One is the vast stream of pollution pouring from 
thousands of stacks, chimneys, incinerators, chemical 
plants and automotive exhausts. The other is a failure 
of the weather to do its normal job of “scrubbing the sky” 
by air movement. 


The smogs that trouble Los Angeles constantly, London 
often, and New York now and then, occur when a so-called 
atmospheric “inversion” blankets the city with stagnant 
air for several days. The pollution is no longer swept 
away by the cleansing action of winds and turbulence, so 
it piles up to concentrations many times the normal level. 
Such gases and vapors as sulfur dioxide and hydrocarbons 
cause much eye irritation and set thousands to sneezing 
and coughing. Meanwhile, dust and soot deposits increase. 


It is worth noting that the pattern of pollution is unique 
for each of the three cities. London’s worst offenders are 
the many thousands of coal-burning open fireplaces. New 
York gets much of its dirt from the many apartment-heat- 
ing boilers designed for anthracite coal, but now burning 
oil and soft coal. New York’s air must also absorb the 
dust and fumes from thousands of incinerators and from 
the one-thousand ships that enter and leave the port of 
New York every month of the year. 
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Los Angeles burns almost no solid fuel. Its dust deposit 
is comparatively low. The heavy pollution by chemical 
irritants comes mainly from liquid and gaseous fuels, 
including the four million gallons of gasoline burned every 
day in the two million automobiles. In New York, too, 
autos, busses, trucks and taxis are other major sources of 
atmospheric pollution. 


Los Angeles offers ample proof that atmospheric pollu- 
tion can be a tough nut to crack. No community has ever 
spent so much money or employed so much top scientific 
talent to seek the cause and cure of its bad air. Yet the 
smog problem of this city remains unsolved largely be- 
cause of the amazing persistence of its unique weather, 
working in combination with the usual geography of the 


region. 


In other cities the problem is easier to solve although 
far from simple. The average American city can achieve 
reasonably clean air if it will go the practical limit in 
cutting down nuisance discharges from all sources. 


The natural starting point is the black smoke from 
stacks of certain offending power boilers. This nuisance 
can and should be stopped, with full cooperation of all 


civic-minded power engineers and plant owners. 


But the work cannot stop there. Power engineers can 
do a great public service if they will help their community 
leaders to see where all the pollution comes from, and if 
they will work hand in hand with other professions in a 
practical campaign to control every source of pollution. 
To this end they should seek teamwork with chemical and 
automotive engineers, public health and weather experts. 


and community leaders. 


To do its part Power will continue to publish practical 
articles on the various aspects of air pollution. This month 
(page 83) we discuss chimneys. In March Power will 
take a new look at the Ringelmann Chart and other meth- 
ods of measuring smoke density. 


| | 


Cutaway drawing of Kennedy Pulverized Coal Firing 
System showing disc feeder, pulverizer, classifier, ex- 
hauster and burners. Raw coal and pre-heated air up to 
750°F enter one end of the pulverizer and leave at the 
other end. Moisture in the coal is liberated during pul- 
verization. 


Slow-speed bal! mill manufactured in large sizes produc- 
ing up to 85 tons of pulverized coal per hour. Sturdy and 
reliable. Availability throughout the years over 99%. 
Grinding balls can be added without shutting down. Low 
power consumption. 


COAL FIRING SYSTEM CUTS.. 
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In the following new study of 


High-Speed Feed Pumps 
for superpressures 


e ee one of America’s outstanding authorities on the design and application of 


centrifugal pumps shows that ee « 
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Progress has been continuous; pump builders have never ceased 
the quest for higher speeds 

Natural barriers, such as synchronous motor speeds, have not 
stymied studies 

5000 to 15,000 rpm may be on the cards to meet the demands 


of superpressures — 9000 rpm is already an accomplished fact 


in a 4-stage pump working against 2700 psi 
Pressure per stage may rise to 500—1000 psi compared with 


today's 300 psi; 6000-psi discharge presents no problem in 
design and construction because ample data are in hand 


Turbine drive, direct connected, may stage a comeback, but 


geared-up motor drives may also serve for a while 


turn page to read first in this series 


Manager, Multistage Pump Section, 
by Igor J Karassik 
Centrifugal Pump Division, Worthington Corp 
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THe peveLorments that boiler-feed pumping equipment 
underwent up to the 1930s need not be given in detail here. 
Suffice it to say that the trend toward 3600-rpm operation 
opposed to 1800 rpm was clearly defined by 1930. By 1935 
the higher speed had become standard for this type of pump. 
The standardization was based on certain hydraulic and me- 
chanical benefits accruing from high operating speeds. 

Note that in the parallel field of Navy and marine boiler- 
feed pumps, operating speeds had stabilized in the neighbor- 
hood of 4000-6000 rpm. This was due to the desire for lighter 
and smaller equipment. And it was made possible by using 
steam-turbine drive, which eliminated the 3600 rpm imposed 
by 60-cps motor-drive requirements prevailing in land instal- 
lations. That Navy pumps did not go to still higher speeds 
until recently was partly because their steam pressures had 
not reached the higher range utilized by shore steam power 
plants. 

In the same period, heads developed per stage climbed 
from the 250-ft standard of some 20 to 30 years ago to as high 
as 750 ft, or approximately 300 psi. 

What's Ahead. With the constant trend toward higher 
speeds, we are at the threshold of abandoning the 3600-rpm 
limitation in favor of operating speeds between 5000 and 
15,000 rpm. The main purpose of these higher speeds is 
developing higher heads per stage and reducing over-all size 
of the feed pump. Diagram below, pp 74, 5, shows effect of 
speed on the number and size of impellers for a 1380-gpm 
pump having a total head of 6550 ft. The decrease in number 
and size of impellers with increase in speed is marked. 


‘“‘Superpressure steam power plants will play an important role in giving 


Reduction in size is not strictly a matter of economic con- 
siderations, but rather of relative reliability. With higher 


heads per stage, fewer stages can produce the same required 
pressure, and the shaft span of the pump can be materially 
reduced. This reduction carries with it a decrease in shaft 
deflection and materially increases the reliability of the boiler 
feed-pumping equipment. 


Higher speeds, it is true. could be used to reduce the 


impeller diameter without necessarily reducing the number 
of stages too drastically. Such a design would lead to higher 
efficiencies through the reduction of disk horsepower. We 
should give due consideration, however, to the facts that: 
(1) Power consumption of a boiler-feed pump is a negligible 
portion of a plant’s generated power. (2 
percent change in pump efficiency affects the plant heat rate 
in only the fourth or fifth significant place. Thus, always 
bear in mind that the reliability of a boiler-feed pump is of 
prime importance in its design and selection and should out- 
weigh any considerations of power savings. Fewer stages 
and a shorter shaft span are, therefore, a more desirable 
achievement than a reduction in impeller diameter and in 


) A one or two 


disk horsepower losses. 

Superpressure-steam power plants will play an important 
role in providing the impetus to this rise in speed because 
pressures of 5500 psi cannot be reached economically at 
speeds of 3600 rpm. If we were to consider the present prac- 
tice in centrifugal boiler-feed pump design, we would see 
that a fairly wide divergence exists among various manu- 
facturers. For instance, a boiler-feed pump designed for 6550 
feet (2436 psi at 400 F) may have anywhere from 9 to 12 
stages and a corresponding shaft span from 88 to 130 in. 
These variations represent differences in design thinking. 

Even if the head per stage of a 5500-psi pump were selected 
in the maximum range, a total head of about 15,000 feet 
would require at least 20 stages, with a shaft span of pro- 
hibitive length. 

Since the number of stages cannot grow indefinitely, fur- 


This diagram shows the effect of pump shaft speed on the number of impellers needed and their diameter 


3465 RPM 


6000 RPM 


12 stages, 12-inch diameter 


9 stages, 8.2-inch diameter 


9 stages, 13.8-inch diameter 


6 stages, 10.2-inch diameter 
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impetus to the rise in operating speeds of centrifugal boiler-feed pumps... 


ther increases in pressure must be obtained by increasing mal 3465-rpm 9-stage unit. In both cases, the pump was to 
stage pressures. If the number of stages in a single casing handle 1380 gpm of 400-F water (sp gr- = 0.86) with a 
is maintained at the present level and the pump operates at suction pressure of 285 psig, a discharge pressure of 2721 
3600 rpm, the impeller diameter has to be increased by over psig and net pressure of 2436 psi (6550-ft total head). The 
50%, lowering the specific speed to a point where pump following table shows the principal features of each pump: 
efficiency is affected disastrously. It follows, therefore, that 


: Principal Conventional High-speed 
the only logical means of increasing stage pressures is to features dealan pump 
abandon the present limit of 3600 rpm and select a level of : ‘ 4 
speeds unhampered by considerations of maximum available Number of 
60-cps synchronous-motor speeds. Pump speed, 3465- 

Higher operating speeds will mean that suction conditions Head per stage (ft) 
must have more careful consideration. This does not, how- Pressure 
ever, present a particularly difficult problem. apne diameter, in. seimmeaies 13.8 8. 

Hydraulics. From the point of view of hydraulic consid- Peripheral speed, ft per sec ———— = 331 
erations, there is no limit to the head per stage that a Shaft span, in - 87% — 51.5 
centrifugal pump can develop. The only limitations are those Weight of rotating element, lb—— : 900 i 300 
imposed by mechanical and metallurgical considerations. Weight of bare pump, lb_ -20,850- —_——7,750 
The last of these involves the effect of high casing velocities An interesting comparison is afforded on p 76, which 


and the possibility of erosive action on the casing material. shows the rotor of the conventional pump and of the high- 
But, in high-pressure boiler-feed pumps, standard practice speed unit side by side. Together with the gear used to drive 
has shown that with proper materials pressure differentials it, the unit occupies no more space than the direct-driven 


as high as 2500 psi can be withstood successfully in hydraulic 3465-rpm pump; see p 77. 
balancing devices. As a result, if high-chrome alloys are As the head per stage of the 9000-rpm pump is consider- 


used, it is perfectly feasible to increase stage pressures to as ably greater than that of the 3465-rpm pump, velocities 
high as 1000 psi without excessive erosive action. through the wearing rings will be higher, and it may appear 
Mechanical problems involving the means to keep the cas- that leakage losses will be greater. However, the area of 
ing tight against the internal pressure are, of course, a func- the leakage joint is appreciably decreased and this, in turn, 
tion of the total pressure generated in the pump casing rather more than offsets the effect of the higher velocity. As a result, i 
than of individual stage pressures. These problems are not it has been found that the higher head per stage need not 
insurmountable. Note, however, that they are alleviated in a adversely affect the volumetric efficiency of a high-speed 
high-speed pump by the appreciable reduction in the areas pump of this type. 
subjected to the high pressures, and hence to the total internal Pump Shaft. It has also been proven that the relative 
forces in the pump. rigidity of the rotating element is as important a factor in the 
Results Obtainable. It may be of interest to examine in ultimate life of running joints as the pressure differential 
greater detail what high-speed operation can accomplish. across these joints. Relative deflection of any two shaft de- | 
To this end, we present data on an experimental 9000-rpm signs can be found by comparing the respective factors rep- | 
4-stage pump built for the same service conditions as a nor- resenting the ratio between the fourth power of the shaft | 


note: comparisons below apply to a roy designed 
to deliver 1380 gpm at a head of 6550 f 


9000 RPM 12,000 RPM 


6 stages, 6. 75- inch diameter 4 stages, 6. 3- inch diameter 


4 stages, 8.4-inch diameter 3 stages, 7.2-inch diameter 
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Rotor comparison: top, conventional 9-stage 
3465-rpm unit; bottom, 4-stage 9000-rpm pump 


Experimental 4-stage 
9000-rpm feed pump with 
its step-up geor 


.-- higher operating speeds permit a smaller number of stages, greater head 


span and the square of the shaft diameter at the impellers 
(14/d?). In this case, the relevant data are: 


Conventional High-speed 
design pump 
Shaft span (1), in —-___________ 
Average shaft diameter at 
impellers (d), in—_________. 434 


(Fe) + 1255 


This comparison demonstrates the greater rigidity of the 
high-speed design. This pump, therefore, will have an appre- 
ciably lower deflection. Since the diametral running clear- 
ances are about the same for both designs, the possibility of 
momentary contact will be materially reduced if not elim- 
inated altogether. As a result, the ultimate wear of the 
running clearances of the high-speed pump should not exceed 
that of the 9-stage conventional unit. 

We should mention in passing that design of high-speed 
boiler-feed pumps would normally follow the established 
practice of selecting a shaft design such that the first critical 
speed is from 50 to 60% of the operating speed. 


MECHANICAL DESIGN FEATURES 

Casing Design. Two widely diverging points of view can 
be taken of the casing design best suited to high-speed feed 
pumps. The first is committed to the idea of the double- 
casing construction, with an inner element assembled exter- 
nally to the pump proper and inserted into a barrel of forged 
steel. The second is based on a definite preference for the 
axially-split casing design. 
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Proponents of the axially-split casing construction favor 
extending this design to a limit of approximately 2500 psi. 
From the practical point of view, such a design must be 
considered easier to assemble and to maintain. Growth of 
operating pressures in all steam power plants and the greatly 
increased number of these plants make it desirable to give 
weight to simplicity in design and construction in laying out 
a line of boiler-feed pumps and this means axially-split casing 
pumps. 

As to the mechanical reliability of axially-split casing 
pumps, we should consider that they have been developed 
at the conventional speed of 3600 rpm for operating pres- 
sures up to 1600 psi, even though some manufacturers hesi- 
tate to apply this construction above 1000 psi. The higher 
stage pressures, coupled with higher operating speeds and 
the resulting reduction in impeller diameters, act to reduce 
the total area subject to the internal pressure. This should 
permit extension of the limiting pressure still higher, pos- 
sibly to 2500 psi. 

On the other hand, this limit will obviously never reach 
the values necessary for steam power plants operating above 
the critical pressure. It is imperative that immediate prog- 
ress in the art take place in a direction parallel to steam- 
power plant development. As a result, the design selected 
for high-speed units should be capable of almost unlimited 
extension of the operating pressure range. 

Based on these considerations, the high-speed experimental 
pump, described earlier, is fundamentally a reduced-scale 
model of the highly successful line of conventional double- 
casing barrel-type pumps, p 78. 
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Over-all size of a standard 
feed pump compared with a 
9000-rpm experimental unit 


per stage, smaller impeller diameter, shorter shaft, lighter-weight parts”’ 


Balancing Axial Thrust. General practice has been to use 
single-suction impellers in high-pressure multistage pumps 
to take advantage of the shorter shaft span of such construc- 
tion. Since a single-suction impeller develops an unbalanced 
axial thrust toward its suction, means are required to balance 
this thrust. In axially-split casing pumps for pressures up 
to 1250 psi, axial balance can readily be achieved by using 
an even number of stages, with one half facing the other 
half. However, most double-casing barrel pumps, used for 
pressures above 1250 psi, have a hydraulic balancing device. 
This opposes the axial thrust of the impellers, which are all 
arranged to face in the same direction. 

A hasty examination of the facts could lead to the con- 
clusion that an inconsistency exists in a philosophy of design 
that favors’ axial hydraulic balance by opposed impellers in 
one pressure range and a balancing device in another pres- 
sure range. Such a conclusion is not justified. If the casing 
of a boiler-feed pump can be made axially split and if all 
interstage passages can be made external to the casing proper, 
an arrangement of stages within the casing is obtained that 
provides axial balance without a balancing device, p 78. 

When the pressures to be generated exceed the limits suit- 
able for axially-split casings and a double-casing construc- 
tion must be used, it becomes less practical to arrange the 
impellers within the inner casing so they balance the axial 
thrust. While this method is sometimes used, a hydraulic 
balancing device is preferable, as shown on p 78. A cali- 
brated orifice in the leakoff return line permits the operator 
to observe the flow past the high pressure-differential running 
joint while the pump runs. At the same time, the configura- 
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tion of the balancing device and its dimensions can be so 
selected that the life of this part is of the same order of 
magnitude as the life of all other internal running joints. 

Experimental Pump. By the end of 1951, studies of high- 
speed boiler-feed pumps had crystallized sufficiently so work 
could proceed with an experimental unit. This undertaking 
was facilitated by the cooperation of the Public Service Elec- 
tric & Gas Co of New Jersey. who made arrangements to test 
a high-speed boiler-feed pump in the Kearny Plant extension 
for units No. 7 and 8. 

The Kearny extension has a closed feedwater cycle, with 
re-entry condensate and booster pumps discharging into the 
suction of the main feed pumps through a group of closed 
heaters. The service conditions of the boiler feed pumps are: 


Capacity, lb per hr 592,500 
Capacity, gpm 1380 
Temperature, F 400 
Specific gravity 0.86 
Suction pressure, psig * 285 
Discharge pressure, psig 2721 
Net pressure, psi 2436 
Total head, ft 6550 
Speed, rpm 3465 


The boiler-feed pumps are driven by 3000-hp 3570-rpm 
motors through hydraulic-coupling drives with an output 
speed of 3465 rpm when the drive is full of oil. To retain the 
existing drivers, it was necessary to interpose a stepup gear 
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first-stage impeller casing barrel 


suction shaft discharge 
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Double-casing barrel-type centrifugal pumps are standard boiler-feed units in many high-pressure plants today 


first-stage impeller shaft j casing 


Axially-split casing centrifugal feed pump is built for discharge pressures to 1600 psi at 3600 rpm 


between the hydraulic coupling and the pump itself. To an even smoother-running pump than its conventional 3465- 
simplify the piping and eliminate space problems, the base — rpm counterpart. 


plate under the high-speed pump and its gear were made to The high-speed pump operated in the field for a period of 


duplicate the base plate under conventional pumps. The time to permit observation of its behavior under actual pre- 
suction and discharge nozzles were made to coincide approx-  vailing temperature conditions. It was then returned to the 
imately in location with those of conventional pumps. Dia- factory to undergo certain desired mechanical design modi- 


gram on page 77 shows a comparison of the two pumps. fications. When these are completed, the pump will be placed 


The hydraulic tests of this high-speed pump were most in normal service again at the Kearny Plant extension. 
satisfactory, as the pump met its design conditions with the 
expected efficiency and with performance characteristics Next month’s article will discuss drives suitable for high- 
that fulfilled predictions. As a matter of fact, the unit was speed feed pumps for superpressures. 
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These Diesels Are... 


BP GREATLY INCREASED PRODUCTION of silver. lead and 
zine since the war. at Broken Hill. New South Wales. 
Australia, has raised the demand for electric power 
to the highest peak in its 70-year history. The diesel 
plant supplying the needs of its four mines is now the 
world’s largest oil-engine plant. 

That distinction used to belong to the installation 
in the French Concession. Shanghai. Once rated at 
51,200 hp, this plant was dismantled and dispersed a 
few years ago. So today Broken Hill. with a total of 
52.750 hp installed. is the world’s largest oil-burning 
diesel plant. 

History. In 1931. three of the big mines at Broken 
Hill decided to pool their resources and erect a mod- 
ern plant large enough to meet expanding needs. At 
that time each mine generated its own steam power for 
shaft-winding year, a milling plant and compressed-ait 
system. 

Six Sulzer 3300-hp diesels coupled to alternators 
were installed for power generation. Four Mirrlees 
Bickerton & Day 1200-hp diesels driving air compres- 
sors were also put into operation. 

By 1939, two more generator sets had been added 

one Sulzer 3300-hp unit and one 1500-hp. A new 
1200-hp diesel for air-compressor drive was also added. 

Why Diesels? Though these mines used steam power 
originally, diesel was chosen for the new plant for 
several reasons. Uncertainty of water supply and the 
high cost of water make steam expensive. Also, local 
mining practice uses a 2-day shutdown each weekend. 
During this time power is needed only for maintenance. 

Since the war the mines not only have increased 
output, but are also working at deeper levels, needing 
more power to haul cages and ore skips to surface. 

Postwar demand for power was met by erecting a 
new power-plant building about the same size as the 
older one, which is 365 ft long of steel-frame construc- 
tion with reinforced concrete footings on rock. The 
new plant houses four Sulzer 4150-hp diesels driving 
000-kw alternators, three Sulzer 1200-hp engines driv- 
ing air compressors. and two Crossley Premier 1000-hp 
oil engines driving air compressors 

New station has a total horsepower rating of 23.400. 
This, added to the old station’s 29,350. gives a total 
rating of 52,750 hp for new and old stations. One end 
of the new station has a temporary wall so more engines 
can be added should power demand increase. 

This may well happen because the New Broken Hill 
Consolidated is just beginning to work its tremendous 
reserves of ore, and North Broken Hill has a new shaft 
nearing completion. Today, the station produces 75- 
million kwhr annually, burning 5 million gal of fuel oil 
It uses 25-million gal of water each year. 

\ hundred years from now mines will probably still 
he operating on this field. which has already yielded 
}3-million tons of silver, lead and zine ores—one of 


the richest mining centers of its kind in the world 


Worlds Largest Oil-Engine Plant 
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PRECIPITATING AND PURIFYING equipment adds appreciably 


to modern plant costs. Efficient design and operation of in- 


What Part Does Chemical Coagulation Play 


Current studies of suspensions in liquids and 


how they behave under various conditions are 


helping industry solve an old supply problem 


By SHEPPARD T POWELL, Chemical Engineer 


Progressive Effects Produced by Decreasing Size of Spheres 


Order Particle Spheres required Total Time required for 
of diameter for volume equivalent surface sphere of sp gr 2.65 
size in mm to sphere 10 mm in dia area to settle 1 ft 
Gravel 10 1 0.487 sq in. 0.3 sec 
Coarse sand 1 1,000 4.87 sq in. 3. sec 
Fine sand 0.1 1,000,000 48.7 sqin 38 sec 
Silt 0.01 1,000,000,000 3.38 sq ft 
Bacteria 0.001 1,000,000,000,000 33.8 sq ft 55 hr 
Colloidal ) 0.0001 1,000,000,000,000,000 3.8 sq yd 230 days 

0.00001  1,000,000,000,000,000,000 0.7 acres 6.3 yr 
0.000001 1,000,000,000,000,000,000,000 7.0 acres 63 yr min 
80 
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stallations such as the above depends, to a large extent, on 
a thorough understanding of basic water-treatment principles 


B® SURFACE WATERS normally contain 
varying proportions of (1) relatively 
coarse suspended solids, (2) finer solids 
that appear as turbidity, (3) color and 
(4) certain other colloidal materials ob- 
jectionable for many industrial proc- 
esses. These impurities can be organic 
or inorganic in nature. And their re- 
moval can be a problem. Coagulation 
offers one way of removing them. 
Heavy, coarse solids will drop out of 
the water (natural subsidence) if water 
can be allowed to stand long enough. 
But the finely divided material, like 
clays, stay suspended for long times 
unless they can be made to coalesce, 
that is, come together to form larger 
heavier particles. Once they do, you can 
get them out of the water by settling or 
filtration. Coagulation is simply the job 
of bringing this coalescence about. 
Theory. What happens when coagu- 
lating chemicals go into solution? There 
are two theories, both with high-sound- 
ing names, that explain this action. 
One, the protogel concept, says that 
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pH of flocculated woter 


Aluminum, iron and certain other metallic salts neutral- 
ize colloidal material and move optimum flocculation pH 


Filter alum applied - grains per gailon 


Approximate quantities of alum required for varying tur- 
bidities in raw water increase as temperature falls off 


In Today's Water-Treatment Practices? 


the water and impurities make up a 
fiber-like network. Once the coagulating 
or floc-making chemical enters this 
water it sets up pressure differences that 
break up the network. The floc particles 
tend to draw together in more dense 
arrangements that squeeze out en- 
trapped water. 

The viscosity of the water resists this 
squeezing through smaller and smaller 
areas as the floc particles become den- 
ser. Eventually this resistance counter- 
balances the forces bringing the floc 
particles together. Then the stable floc 
structure joins others to give the max- 
imum toughness and best settling char- 
acteristics held desirable for good co- 
agulation. 

High water viscosity coupled with low 
temperature establishes equilibrium or 
floc particle stability with little dewater- 
ing, and coagulation suffers. 

The second theory of coagulation, the 
mechanistic, considers the chemical and 
colloidal balance as the most significant 
factor. Inert particles of matter like 
heavy solids in a water stream are bound 


to collide with one another. But electri 
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cally charged colloids behave differently. 
Floc formation depends on development 
of a proper colloidal balance, with 
which low-temperature coagulation can 
take place. But to do the job right re- 
quires selection of a proper coagulating 
chemical fed in the correct dress so floc 
structure clears the water in a short 
time (usually 2 to 4 hr). 

These requirements make a knowl- 
edge of physical and colloidal chemistry 
a necessity for correct coagulation. But 
such detailed knowledge is not vital for 
the plant man who wants to know why 
coagulation is necessary and some of 
the reasons behind the controls he’s 
asked to set up. 

Colloidal Action. By definition a col- 
loid is any substance divided so finely 
that it stays suspended in air or water 
permanently. When water is the prob- 
lem you can get some understanding of 
colloidal suspension by comparing it 
with a true solution and with coarse, 
readily separated suspensions. 

A true solution, such as brine, shows 
no boundary between the sodium chlo- 
ride and the water right down to atomic 
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and molecular dimensions. A coarse 
suspension, on the other hand, has its 
separate, solid particles completely sur- 
rounded with water. These solids are 
so heavy compared with the water that 
they drop through it and settle out of 
solution in short time. 

Colloids, such as we meet in water- 
treatment work, consist of solid par- 
ticles surrounded by the water with 
definite boundary surfaces. These par- 
ticles are light compared to the water. 
And the forces acting at the boundary 
between them and the water further 
complicate their presence so they be- 
have far differently from either a true 
solution or a coarse suspension. 

You can make a colloidal solution 
out of ordinary gravel. Take a piece 
10 millimeters in diameter, pulverize 
it until individual particles measure 
0.00001 millimeters. If these particles 
were spherical in shape, total surface 
area of the 10-mm piece would go from 
0.5 sq. in. to 0.7 acres, see table, p 80. 

You can even pass a solution of water 


and gravel of this small size through . 


filter paper and find in the perfectly 
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COAGULATION continued 


clear filtrate a large proportion of the 
gravel. How can you tell? Pass a beam 
of light through a glass beaker holding 
the filtrate. The light hits the suspended 
particles, diverges to form a cone. called 
a Tyndall cone, and all water in the 
light’s path looks cloudy or milky. Yet. 
to make it tough, not all colloids ex- 
hibit this Tyndall effect. 

But usually, the smaller the size of 
he suspended particles, the milkier the 
light’s patch. As you might expect, it 
takes longer for the smaller particles 
to settle out, see table. 

Chemists find it nonprofitable to char- 
acterize colloids by typical behavior 
rather than portable size. This takes 
into account the effect of electrical 
charge as well as size on individual par- 
ticles. If you pass a sample of boiler 


water through a filter and it remains 
turbid, you have a practical example 
of a colloidal suspension. 

All you need know is that any finely 
divided matter resisting separation by 
sedimentation or filtration may be re- 
garded as colloidal for water-treatment 
work. 

Added Troubles. The table gives the 
settling times for typical colloidal par- 
ticles, but there are factors that can 
upset this time table. One is peptizing 
agents. Peptization disintegrates col- 
loidal aggregates by the adsorption of 
the peptizing agent on the surface of 
the particles. Liquid ionic solutes or 
electrolytes, nonelectrolytes and colloi- 
dal materials serve as peptizing agents 
for various solids. A colloid that pep- 
tizes another colloidal aggregate is 


called a protective colloid. These, along 
with electrolytes, show up most in water- 
treatment work, and the colloidal solu- 
tions they make are known as sols. 

Coagulation is the exact opposite of 
peptization. You bring it about by re- 
moving or neutralizing the colloid- 
stabilizing materials. Take the case of 
clay sols. If the negatively charged par- 
ticles of a clay sol can be made to ad- 
sorb positively charged ions like those 
coming from alum (aluminum sulfate), 
they ll coagulate. 

When the adsorption of these positive 
ions just balances the negative charges, 
the particles become neutral and the 
so] is in an iso-electric condition. In the 
absence of any opposing forces the clay 
particles will coalesce and then precipi- 

(Continued on page 216) 


The Bill Eddy Cartoons - Repeated by Request 


Although it’s been more than ten years since the last of Bill Eddy’s 
cartoons appeared in Power, readers still speak of them and ask 
for more. In giving his blessing to our plan to rerun the famous 


“originals,” Bill also held out hepe that he may find time from a 
busy round as president of Television Associates, Inc, to add a few 
new ones to the collection. Here's hoping!—Ed 
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“Humphries, you're sure your test doesn’t indicate some corrosive action? 


| 
| 
iit 
| 
| 


der - 40 


— 


ENGINEERING AND MANAGEMENT SECTION 


POWER 


=| 
KS 
| 
= 


Wind Tunnels 
And Test Models 
Are Solving... 


Today’s Stack-Design Problems 


ExuHaustive tests of chimneys for 
controlling gas downwash are now well 
under way at the University of Mich- 
igan. 
marily aerodynamic 


Adverse natural conditions, pri- 


and terrain influ 


and often 


disturb the orderly dispersion of gas 


ences, vary considerably 

The present investigation is concern 
ing itself chiefly with the usual question 
that a_ stack must 
“How much clearance must I allow be 
tween the basic plume and the ground 
or other obstructions if I want to reduce 
concentration of obnoxious-gas constitu- 
ents to within tolerable limits?” 

To answer this, and other stack-design 


designer answer: 


questions, University experimenters are 
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observing behavior of models in an 8-ft- 
wide 5-ft-high wind tunnel shown above. 
It has a venturi working section approx- 
imately 14 feet long. The “smoke” con- 
sists of a mixture of oil vapor and steam 


that leaves the model's stacks at 70 F. 
The undisturbed “wind” approaches 
stack at a constant 20 ft per sec. Only 


gas velocity varies to provide desired 
ratios of wind-gas velocity. 

Plateglass afford a clear 
view of tunnel interior and the measur- 
ing grid on the opposite wall. Photos. 
taken with a relatively slow exposure of 


windows 


This article was freely abstracted from a paper by R H 
er Profe of Civil Engineerir 
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one second, do not show particulate mat- 
ier in plume structure, but do give an 
inte rated history of the plume over a 
5-minute period. It is during this period 
that critical factors of air pollution show 
as definite results of variations in stack 
designs. 

Upper photo shows shape and pro- 
portions of a hypothetical station build- 
ing used for a recent study. This model. 
scaled 1 to 300, has a profile that is 
unusually 
downwash 


well-shaped for minimizing 


from aerodynamic causes. 
Ratio of building length in feet to sta- 
tion capacity in kilowatts was set arbi- 
trarily at 1 to 1000. 


this ratio is on the safe side be 


Although seemingly 


large, 
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Upon these basic patterns of stack-gas flow . . 


In seeking a general solution for this problem of chimney 
design, it is first necessary to establish some standard of 
reference. For our present purpose, let’s use (1) location 
in level open country and (2) neutral or stable atmosphere 
relatively free from vertical mixing—weather conditions 
most easily simulated in a wind tunnel. We'll refer to flow 
patterns shown in the tunnel under these conditions as “the 
basic plume.” 

Above are shown free-flowing plumes occurring with high 
stack-gas velocity in a light wind and low gas velocity in a 
strong wind with resulting downwash of gas.: Note that this 
downwash usually occurs in two steps, the first resulting 
from eddies at tip and in wake of stack. If this step brings 
gas low enough so that it penetrates vortex sheath over the 
building turbulence, gas may travel to the ground. 

For any set of wind-tunnel results, we must decide just 
what clearance bottom of basic plume is to have above 
ground or other objects in the path of gas. P and P! rep- 
resent such clearances. Basic plume in a neutral atmosphere 
may serve as a satisfactory standard to which other effects 
may be added, but we still find it difficult to determine 
quantitatively effects of dispersion and diffusion. For prac- 


designers must superimpose dispersion patterns . . . 


tical purposes we must decide not only dispersion and 
diffusion rates, but also frequency and duration of stack 
emissions. Low concentrations of emission over a long 
period may be quite as obnoxious as high concentration for 
a short period. 

Assumptions supporting diffusion patterns are valid only 
if such conditions exist in nature. Here, we are assuming 
isotropic turbulence, that is, the same coefficients of dif- 
fusion are used horizontally and vertically. But there should 
be no doubt that isotropic turbulence rarely, if ever, occurs 
in nature except on a very small scale. A truer picture 
shows that major erratic elements of wind structure occur 
frequently. This is especially true in an unstable atmos- 
phere, cue in which decrease of atmospheric temperature 
with height is greater than theoretical drop of 1.6 F per 300 
ft. Here vertical convection cells are common, and we 
usually refer to the resulting wind structure as thermal 
looping. 

Such convection cells frequently extend t' the ground 
and may extend upward hundreds or sometimes even thou- 
sands of feet. Their effect in dispersing gas is very great, 
but unfortunately they often bring it to the ground before 


\ cause the greater the volume of building 

+ for a given rate of gas discharge, the 

greater the deflective effect upon the plants. 

plume. 

Smoke entered the model through a 
measuring orifice leading into a stilling 
chamber and then to the stacks. Center 
stack always rested on tunnel center 

ry line and the grid measured height of 

t plume along that line. 

y Test results were set up in graph form 


for varying wind directions and veloci- 


84 


ties, for varying heights of stacks and 
plumes, and for varying lengths of 
In each diagram, height of 
plume was plotted against velocity, that 
is, ratio of stack-gas velocity to wind 
velocity. Both were reduced to equiva- 
lent velocity at 70 F. This gives the 
ratio of favorable momentum of stack 
gas per cu ft to unfavorable momentum 
of wind per cu ft. It is important that 
designers refer experimental data to 
these standard conditions rather than to 
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local operating conditions. 

In his original paper, the author pre- 
sents three graphs showing the method 
of plotting the above wind-tunnel data. 
In addition, he sets up three polar 
graphs showing, for 16 wind directions, 
the interdependent relationships of criti- 
cal velocity ratios, stack heights and 
plume heights for buildings 300 feet 
long. Similar diagrams are available for 
buildings 150 and 450 feet long. The 
author set up these charts for design 
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. .. that vary widely with atmospheric conditions 


concentration of obnoxious constituents has dropped to sat- 
isfactory limits. 

Another form of looping results from rapid changes in 
horizontal components of wind velocity, in more common 
terms, gustiness. When stack-gas velocity and wind veloc- 
ity are such that they permit basic plume to travel along 
a satisfactorily high path, there may occur gusts of such 
intensity as to force plume down even to ground level. 

Another horizontal component can cause the plume to 
meander. This element also produces dispersion tending to 
reduce concentration of obnoxious constituents. On the 
other hand, in a temperature inversion it is possible to have 
meandering with very little diffusion. 

In modern power plants gas leaves stack at temperatures 
ranging from 250 to 375 F. Although plume temperature 
drops rapidly as a result of diffusion in the ambient atmos- 
phere, the flotational effect of high temperature is not lost 
because over-all heat content of the gas and air mixture 
does not drop. Where the plume has not escaped adverse 
aerodynamic effects around stack and in wake of building, 
flotational effect of high gas temperature offers very little 
value as a remedy for air pollution. 


. . . and with local topographical features 


Because they require large amounts of water, siany power 
plants lie close to the edge of a bay, lake or river. Under 
such conditions, the plant may be on low land with a hill 
or bluff not far distant. When the wind is blowing hard 
toward the hill, it may, by deflection, soar upward to a 
height two or more times actual hill heigit. If plume ap- 
proaches hill at a height sufficient to escape turbulent 
boundary layer on surface, it may actually deflect upward 
and escape all contact with hill. 

But ordinarily unless the hill is very smooth, a turbulent 
layer will build up and may extend to considerable height, 
particularly if the hill is covered with a growth of rugged 
trees. In such cases, turbulent layer may have a depth of 
75 or 100 ft. Conversely, if there is a dense growth of bushes 
or saplings on the hill, a strong wind may very well stream- 
line the direction of small branches and leaves so that over- 
all effect is one of smoothness. 

Shown above is a basic plume that has undergone rather 
ideal diffusion in approaching a hill. But the bottom of the 
plume, not high enough to escape the turbulent boundary 
layer, has performed the familiar “diving” into the hill’s face 
thus spreading pollutants at ground level. 


purposes, and the range of conditions 
they cover is adequate for all except 
very unusual cases. 

Since buildings are never perfectly 
symmetrical with respect to wind direc- 
tion, it is inevitable that there will be 
some differences in behavior of stack 
plumes as wind changes. Experimental 
error causes additional pattern variation, 
but, for the sake of simplicity, the au- 
thor combines two wind directions and 
draws a curve ‘so fit the average posi- 
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tion of experimental points. Also, for 
any given size of tunnel, there is a limit 
to height of hill that can be tested with- 
out making the model so small that re- 
sults would be extremely questionable. 
For these reasons, it is wise for design- 
ers to supplement experimental data 
with information drawn from actual 
field observations. 

For a typical case, the author used a 
new power plant and considered the var- 
ious building surfaces, heights, gas tem- 
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peratures and velocities, and other 
factors bearing directly on behavior pat- 
terns. Conditions covering full operat- 
ing load and half load were investigated 
on the basis of predominant wind direc- 
tions over a one-year period. These data 
were then plotted to show total number 
of hours that downwash of gas would 
be low enough to cause an air-pollution 
problem. Additional problems are cov- 
ered in University of Michigan’s Engi- 
neering Research Bulletin No. 38. 
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5' 0” 
Proper control-board design takes into account the visual 
and reach patterns of men of different heights. Large cir- 


cles show average range of vision, small circles show range 
of reach for men standing 18 inches from the front of board 


Improve Power-Plant Instrumentation 
By Applying Human-Engineering Data 


As the plant operator’s responsibilities increase 
with centralization of controls, will he be able to 
work efficiently? In time of emergency will he 
make all readings accurately and quickly? 


Proper analysis and tests make answers yes* 


By J G FLEMING, Research Engineer, The Bristol Co 


® THE ABILITIES OF MAN have not changed during the ages 
and probably will not change for countless generations to 
come. In contrast, machines are being developed with ever- 
increasing power, scope and speed. Man’s capabilities must 
be considered constant against the machine’s increasing im- 
provement. 

The human faculties of perception, action and decision 
can be taxed so much that full advantages of a machine are 
not realized. Its control must be tailored to human capabili- 
ties for best results. Automatic-equipment design can elim- 
inate simple manual operations. More complicated tasks 
requiring human judgment may need judgment-elimination 
devices, which are expensive to build and maintain. 

Human engineering endeavors to increase the effective- 
ness of a man’s judgment on the job. This can best be done 
by studying the task as a whole, which includes the operator, 


the job and the devices he uses to do his work. Like any 
experimental science, human engineering (engineering psy- 
chology) obtains its facts by systematic observations. The 
usual controls for unbiased observations of human behavior 
must be more rigidly enforced here than in the other sciences. 
Human behavior is extraordinarily complex and is affected 
by a tremendous number of factors. 

Although industrial experimental psychology started at the 
turn of the century, there were few notable contributions until 
the impetus of World War II. The average man found greater 
difficulty in operating the newer, complicated devices. The 
more poorly designed, conventional devices also gave trouble. 

Man becomes an important consideration in the design of 
apparatus, particularly when it is man-operated. World War 
II brought the design engineers and the psychologists together 
as a team to work out their related problems. Often it was 
necessary to redesign devices for better control by average 
men rather than depend on highly skilled operators. 

The watthour meter is a most unreadable instrument. When 
consumers were asked to read their own meters during World 
War II they made a lot of mistakes in reporting the readings. 
This, of course, made proper billing difficult. Fig. 2 com- 
pares this old meter with an improved easy-reading type. 
The manufacturer’s claim that the new meter improves cus- 
tomer relations is an understatement. The improved read- 
ability is the primary purpose. One authority includes read- 
ability as one of the six major considerations in power-plant 
instrumentation. 


*Abstracted from Paper No. 53-10-1, “‘Human Engineering in Power Plant Instru- 
mentation,”” presented before Sept 21-25, 1953 meeting of the Instrument Society 
of America in Chicago, Ill. 
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? Laymen always find conventional watthour meter (left) difficult to read, 


make many errors. All read improved model (right) quickly, accurately 
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4 Readability of scales with a given range is often improved by changing 


line weights of certain graduations; scale (right) is better than scale (left) 
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5 Speed of reading finely divided scale (left) is increased by imposing coarser 
graduations on outer edge. These make gage easier to read at distance 


Power plants have some processes that are completels Instruments are thie 
iutomati ( omplet automation is expensive, however, and 
in many cases not justifiable economically. Where necessity 
is the chief factor there may be no alternative. Today, and — ent tendency 
for a number of years into the future. our power plants will 
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man-operate with economy. quality 
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of the operator. Under his surveillance 


3 2 

0 3 6 9 


3 New scale (lower) avoids many 
of old (upper) 


reading errors 


0 Old scale (upper) was difficult to 

read from distance. Redesigning 
graduations (lower) improved distance 
reading, retained nearby accuracy 


nerve system of modern industry. They 


communicate all pertinent information to the central contro] 
room and motivate corrective action when needed. The pre- 


to centralized instrumentation amplifies the role 


work must be done 


uniformity and safety. During startup 
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HUMAN ENGINEERING continued 
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Numbered intervals on scale 


Reading errors will depend on the 
numbering of the scale’s graduations 


Psychologists have done much 


work on scale readability 


and shutdown many automatic controls must be manually 
operated. Unforeseen disturbances add further burdens to 
his heavy responsibilities. 

As the operator’s job increases you might wonder: Is it 
possible for him to do his work efficiently? In emergencies 
can he make all readings accurately and quickly? Is he over- 
worked? During long periods of smooth operation does he 
become bored? 

Experience shows we have not been sufficiently alert to 
keep the man-machine system working at optimum efficiency. 

Let’s look at a few cases of improving readability: 

Case A. Fig. 3 shows the scale (upper) used on an im- 
portant temperature measurement. A user of such an instru- 
ment had frequent checks made. Calibration checks made 
at values like 21 were frequently misread, whereas values 
like 30 at major graduations were almost always correct. 
The user concluded that the instrument was unstable because 
the calibration needed frequent adjustment. 

This condition was corrected by changing the scale grad- 
uation to that in Fig. 3 (lower) where the markings at mul- 
tiples of 10 were emphasized and the smallest graduation 
represented a value of 2. Reduction in errors makes the 
user think the instrument is more stable. We are just amazed 
at the consequence of simply changing scale markings. 

Case B. Fig. 4, left, shows a liquid-level indicator scale. 
The user wants an accuracy of 4%, or + 0.1 ft. The scale 
has major markings at 0, 2.5, 5, 7.5, 10, 12.5, ete, with smallest 
division of 0.5. Frequently, in this case, a value such as 16 
ft was read as 17 ft, an error of 1 ft, or 5%. 

The user thinks this is an instrument error. Of course, we 
think the observer made the mistake in reading the scale. 
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50.5.5 44,04 25,25 6,8,08 
101,001 2,02,002 05,005 004,000 025 008 
0005 


Numerical value of smallest scale division 


Reading errors also depend on the 
numerical value of smallest division 


0025 


Recording charts (above) improved 
by changing line weights (below) 


When the instrument range is subdivided and numbered 
as shown in Fig. 4, right, it appears to be relatively free of 
major reading errors. The scale is then no longer the limiting 
factor of an instrument with + 0.5% accuracy specification. 

Scale Readability. The Pennsylvania Electric Association 
has made a serious study of the problem of the operator ob- 
serving instrument scales and charts. They have investigated 
instrument-room lighting and have had a hand in the new 
instrument fronts for electrical switchgear indicators where 
the instrument-case shadow was removed. In fact, they were 
partly responsible for my company’s efforts in this field. 

Previous engineering psychology work, particularly in the 
field of aircraft instruments, provides an informative and use- 
ful guide. Practical application of these general findings is 
used on industrial instruments to improve accuracy by re- 
ducing the number and magnitude of reading mistakes. 

Fig. 7 (from Applied Experimental Psychology, by Chapa- 
nis, Garner and Morgan) shows the percent of total readings 
in error plotted against the type of scale numbering for both 
straight and circular scales. 

Fig. 8 shows similar data for the numerical value of the 
smallest scale division. In brief, the preferred order of scale 
division for least reading error in both Fig. 7 and 8 is 1-2-5. 
The reading error in the best case may be less than one-fourth 
that of the worst case. 

Scale markings that are recommended are in the following 
subdivision: 

Marked values 

a. Numbered, emphasized 

b. Unnumbered, emphasized 

c. Unnumbered, unemphasized 
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2'34567890 


1 Older design of type, attractive to 
eye, tends to cause reading errors 


CDEFGHII 
LIMNOPIQR 
UVWXYZ 

1234567870 


1 Newer design of type makes positive 
distinction between similar numbers 


AB 
JK 
ST 


Marking emphasis is made by increasing the thickness of 
the line weight. 


Fig. 5, right, shows the scale as the instrument manufacturer 
recommends it. The numbered, emphasized intervals are 
multiples of 10; unnumbered, emphasized intervals multi- 
ples of 5’s; unnumbered, unemphasized intervals multiples of 
l’s. This scale can be read easily from a distance and it 
complements the calibration scale subdivided in 0.2’s for 
easy reading at close range. 

Fig. 9, upper, shows sectors of circular recording charts 
having poor or no-line emphasis. Fig. 9, lower, shows instru- 
ment charts where all numbered intervals are multiples of 
100°s and unnumbered, emphasized intervals are multiples of 
50°s. Furthermore, you can easily note the contrast in line 
weight for the main intervals of 100, the subdivisions of 50’s, 
and the smallest markings of 10's. 

Type Character. The type designer selects his characters 
on the basis of obtaining a maximum blending of characters 
so the reader can quickly select words. This has proved sat- 
isfactory for newspapers and books. In the case of numbers, 
however, on instrument scales, dials and charts, the engineer- 
ing psychologists have found the use of special type reduces 
reading errors by as much as 2 to 1. The new design in Fig. 
11 makes the 8’s and 9’s as distinctive as the 5’s and 6’s, so 
the chance of misreading decreases. The type shown on the 
improved chart in Fig. 12 is Banker’s Gothic, which is very 
close to the design in Fig. 11. In addition, the black range 
figures on gray graduations (not black as shown) give op- 
timum contrast. 

Industrial instruments should provide readable measure at 
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1 Newer type design on recording chart (below) proved to 


be great improvement over older style chart (shown above) 


1 Reducing shadow and redesigning scale graduations give a 
more easily read unit; the old is above; the new, below 


a distance of 15 to 30 ft. They should also be capable of 
accurate readings when the operator is within 1 to 5 ft of the 
instrument. This dual requirement should be met with a min- 
imum of interference between functions. Fig. 6 gives an 
example of positive improvement in this respect. 

Shadows and reflections in instrument windows must be 
kept to a minimum. Pointers should not obstruct the scale 
graduations or numerals. Fig. 13 shows a typical example 
of reducing the case shadow effect on range numerals. The 
numbers have been lowered so they are almost completely 
out of the shadow. Further, the pointer distinctly indicates 
the variable without obstructing the scale in any way. 

Control-Board Arrangement. Messrs F W Argue and N H 
Sanders of Stone & Webster Engineering Corp have revealed 
some of the results of studies they made on instrument con- 
trol-board design. General practice arranges control-board 
equipment for greatest convenience of the operator. His 
movements should be easy, natural and minimized for quick 
and accurate action in emergencies, during startup and shut- 


- down, and even in routine operation. 


For example, in Fig. 1, the average man is 5 ft-9 in. tall 
and has (when standing 18 in. from a vertical board) a visual 
scope defined by a 4 ft-10 in. diameter circle centered 5 ft-5 
in. from the floor. The area he can reach comfortably without 
stretching is roughly within two 32-in. circles centered 4 ft- 
9 in. above the floor and displaced 61% in. from the body 
center line to left and right. 

This pattern indicates that for upright boards the upper 
limit for visually used equipment is 7 ft-10 in. and the lower 
limit 3 ft above the floor. 

(Continued on page 206) 
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HOW TO ORGANIZE YOUR NEW POWER PLANT—5 


Which Fuel Should You Choose: 
Gas, Oil, Coal or Waste Products? 


In picking fuel for a given plant, choose one that suits the 


equipment and is easily available. Operation, maintenance 


and purchasing costs should add up to smallest total possible 


vesien of boilers and auxil- 
iaries largely determines the type of fuel 
a plant can burn. And since fuel cost 
is generally from three to ten times as 
great as the other operating-cost com- 
ponents in a power plant, its choice 
deserves careful consideration. Here are 
the points to keep in mind for the most 
common fuels: 


NATURAL GAS 


As an exclusive fuel, natural gas min- 
imizes operating problems. It takes con- 
siderably less equipment than other 
fuels, leaves little or no deposit on 
boiler, economizer and air preheater, 
and uses less excess air. 

These advantages tend to offset the 
fact that gas-fired units are generally 
at least 3% less efficient than compar- 
able oil-burning steam generators be- 
cause of heat loss to water vapor in 
burning the hydrogen in the fuel. 

Several gas lines serving the plant 
will practically assure a reliable supply. 
Reduced supply pressure or dirty or wet 
gas may cause trouble, like slugs of 
liquid condensate in the lines or frozen 
reducing valves. 

To see that condensate does not build 
up, supply adequate separators and 
traps in the lines near the station, and 
blow down or check regularly. Prevent 
freezing by placing reducing valves in 
a warm enclosure or by applying direct 
steam or gas heating to the valves and 


By D C SWIFT, Ebasco Services Incorporated 


pipe preceding them. Provide alarms to 
warn of unusually high or low gas pres- 
sure. 

Metering is important for determin- 
ing cost of the gas and figuring boiler 
and plant efficiency. For medium and 
large users the supplier provides orifice- 
type metering with several runs laid out 
according to supplier’s standards. This 
permits accurate measurement at var- 
ious flow rates. Plant operator manually 
switches these runs in and out of service 
at the prescribed points. 

Charts show the corrections for gas 
temperature and pressure. These charts 
and the ones for recording flow should 
be changed regularly, usually by plant 
operators, and checked frequently to see 
that graphs are properly obtained. Some 
stations also use meters to chart specific 
and heat content. These 
devices make metering and determining 
plant heat input more accurate. They 
are essential if the gas comes from var- 
ious fields or locations that have widely 
different characteristics. 

Lighting Off. First, purge the gas-sup- 
ply lines and keep under pressure to 
assure that mixture in them is not ex- 
plosive. Then, purge the furnace with 


gravity gas 


air for three to five minutes. 

Use a large lighting torch, lit off by 
a spark igniter, or a good-sized oil- 
soaked swab to light the burners. To 
avoid snuffing out the gas flame, start 
with only a small air flow. Take special 


care that gas pressure on the first burner 
does not drop so low that you lose the 
flame when turning on gas to the second 
burner. Light each burner in turn with 
a torch. 

With all burners in service, furnace 
observation and CO, readings will indi- 
cate whether air and gas distribution 
between burners is good. Maximum 
CO. may range from 10.5 to 11.8%, 
depending on composition of the gas. 
so analyze for oxygen too. 

Handle either natural or byproduct 
gas with care. If the gas has a high sul- 
fur content, like “sour” natural gas, you 
may have to keep flue-gas exit tempera- 
tures above 400 to 500 F to avoid serious 
corrosion of stacks, induced-draft fans 
and air heaters. 

Standby oil is usually more expen- 
sive than gas for equal heat content. 
Therefore, a plant will use it only in a 
gas shortage or when trying out the oil- 
burning equipment. Keep enough suit 
able oil on hand to carry you over gas- 
shortage periods, or until more oil can 
be shipped in. 

With heavier oils, you 
keep lines and tanks warm with steam 
heaters so fuel will flow readily when 
Light grades, No. 2 and 3, do 
not need heating. Bunker C or similar 
weight fuel flows freely at about 100-F 


may need to 


needed. 
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oil temperature. Heavier, residue-type 
oils and pitches may need an even 
higher temperature 
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Satisfactory burning requires enough 
temperature or pressure, or both, at the 
burner to volatilize the fuel or break it 
up into a very fine spray. Good burner 
action requires at least 100 psig and a 
temperature high enough to make the 
oil flow like water. Excessive heating 
(generally over 250 F) may cause car- 
bonization on oil-heater surfaces and 
at burner tips, thus interfering with 
proper operation. 

Light the oil from gas-burner flames 
if using the same or immediately adja- 
cent burners. Otherwise, use lighting 
torches, as in lighting off gas burners. 

Calculate consumption by measuring 
volume in storage and day tanks at mid- 
night each 24 hours, corrected for tem- 
perature variations. For oil received by 
car or tank, most plants accept shipper’s 
gallonage as correct. 

Samples analyzed for heat content, 
moisture and ash are generally taken to 
represent a number of cars, or a boat 
or barge cargo shipment. You can use 
this same analysis to determine plant 
efficiency unless you take a_ special 
burner sample. This is possible because 
one grade of oil from one supplier will 
likely be quite consistent in analysis. 


#j Check to see that fuel does not con- 
5s tain trouble-making ingredients like too 
d much sulfur, or vanadium pentoxide. 
h The latter chemical causes deposits on 
and corrosion of superheater and other 
high-temperature areas, 
d Periodically transfer from gas to oil, 
- and back again, to make sure all equip 
- ment works properly and operator can 
make the switch safely, with reasonable 
dispatch. 

Air-flow pens have a different relation 
ct to steam flow with oil than with gas. 
I: Operate steam-flow air-flow meters with 
fe air-flow pens reading higher if pens 
= operate together on gas firing. 
sag With a hot furnace, a light brown 
oi haze at stack outlet indicates proper 

excess air, while a blue haze shows a 
i considerable excess of air. But you need 
on equal distribution of oil and air be- 
” tween burners, plus good atomization of 
: fuel before the brown-haze test applies 
i 
OIL 
- Regular fuel-oil-burning plants do not 

usually have a standby fuel, although 
to low-cost waste-gas fuels may supple ment 
m the oil when available. Schedule fuel 
en shipments to keep an adequate supply 
lo on hand. Storage tanks for heavy oils 
pal may need regular cleaning or use of a 
F chemical sludge remover to keep sludge 
pe in suspension. Tank measurements and 
en 


samples as described above will serve 
to keep track of consumption. 


if you encounter difficulty with super- 
heater deposits or corrosion, you may 
have to change to a different oil. But 
completeness of atomization is also a 
factor, and sometimes using steam in- 
stead of mechanical atomization will 
produce quite an improvement. Clean 
burner tips regularly, check to see that 
atomization is good and that there is no 
ame impingement. If unatomized fuel 
deflects back into the windbox and 
catches fire, it can do considerable dam- 
age. 

Extreme changes in load require cut- 
ting burners in and out of service at 
various load levels. Blow out idle burn- 
ers and pull back to keep cool. Remove 
and clean them if you expect a pro- 
tracted low-load period. Use lighting 
torches or burners to light off each 
burner. If fire is lost, particularly in a 
hot furnace, purge thoroughly with ai 
before relighting. 

With heavy oil, use a recirculating 
system to keep lines hot right up to the 
burner valve. Supply pumps are mostly 
of the constant-supply type with a re 
duction recirculation increasing 
amount of oil flow to the burners. A 
spare pump kept ready or idling will 
assure against losing pressure. 

Pumps may lose suction because of 
supply oil becoming too cold and stiff 
or because of recirculation and _ over- 
heating with resultant vaporization of 
the light constituents. In either case. 
the effect on furnace operation is bad 
Watch the automatic temperature con 
trols generally used on oil heaters to set 
that they control properly, particular], 
with swinging loads. 


COAL 


[he operator’s job in a solid-fuel plant 
is more difficult than in a liquid- or gas- 
fuel plant, but there are opportunities 
to show greater resourcefulness ins 
lecting and using the available fuels. 

Grindability, volatility, moisture and 
ash content, sizing, ash-fusion tempera 
ture and heat content must be consid- 
ered in a pulverized-fuel plant. First, 
find a number of fuels suitable for the 
equipment, then determine which is 
most economical. This picture changes 
constantly, needs continual attention. 
It takes smart coal-order scheduling to 
avoid excessive stock piles, demurrage 
or shortages. Most plants store 60 to 
120 days’ supply. 

Certain fuel types tend to heat in stor- 
age, so periodically check pile tempera- 
tures at various levels and locations to 
insure against fires. Storing methods 
should reduce air infiltration and keep 
water drained from the piles. Some 


plants, however, use a spray of water 
to keep down dust. And on fine stoker 
coals, water promotes caking and helps 
air get up through the fuel bed. 

Unloading equipment for coal cars, 
barges and ships includes self-unload- 
ers, unloading bridges, dumpers, car 
shakeouts, thawing equipment, etc. (See 
Power’s Handbook on Fuel Handling 
and Storage, December 1953.) 

Car weights are usually taken as 
correct for coal received at the plant 
except where scales show a major dif- 
ference or where a car evidently has a 
leak. In both cases, enter a claim 
against the carrier. For determining 
plant consumption, use weightometers, 
dump scales, weigh scales, coal-move- 
ment counters, stoker counters or sim- 
ilar equipment. 

All these devices are subject to var- 
ious errors. Determine coal actually on 
hand by taking inventory of bunkers and 
storage piles when required. Apply 
proper correction to the coal burned as 
shown by the weighing devices. 

Finding weight in storage. Coal of 
various sizes, stocked by different meth- 
ods, will show considerable variation in 
weight per cubic foot. Check the 
weights of test cubes to determine 
weight, or, where possible, isolate a pile 
or bunker so that you know actual 
weight of coal put into it. This is the 
most accurate procedure. 

To estimate cubical contents of piles, 
measure with tapes, surveying instru- 
ments or by aerial survey. Use bunker 
dimensions to determine volume of coal 
inside. 

To know which fuel gives lowest cost 
per million Btu, and to figure plant effi- 
ciency, take a representative sample and 
find out fuel heat content. Use post hole 
diggers to draw samples from various 
points and levels in a car or barge; take 
grab samples from cars and trucks as 
they unload; or take periodic grab 
samples from a conveyor belt or other 
point in the coal-flow system. The last 
method is perhaps the most accurate. 

Keep samples in a tight container in 
a cool place, to preserve moisture con- 
tent. Prepare a laboratory sample of 
one or two pints by alternately crush- 
ing, mixing and quartering the gross 
sample of 500 to 2000 lb. Test for heat 
content, moisture, volatile, fixed carbon 
and ash content, and ash-fusion tem- 
perature as part of routine check of 
plant performance and coal qualities. 
For efficiency tests, make ultimate analy- 
sis for hydrogen, carbon and sulfur as 
well as the above-mentioned qualities, 
except volatile and fixed carbon. De- 

(Continued on page 202) 
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LEGEND 


Outdoor 
3 semi-outdoor 
indoor 
[CT] None reported 


. Stacks 


. H-t switchgear [ 


. Main transformers | 


. House transformers 


. Ducts & flues 


. Coal storage 


. Induced-draft fans 


. C-w screens 


Fire protection tanks 


Fuel-oil tanks 


- 


Coal-car dumping 


Coal towers 


13. C-w pumps 

14. Dust collectors 

15. Distilled-water tanks 
16. Air preheater 

17. Coal conveyors 

18. Steam generator 

19. Forced-draft fan 
20. Main gen switch 

21. Blowoff tanks 

22. Ash removal system 
23. Fuel-oil pumps 

24. Fuel-oil heaters 
25. Gland seal tanks 

26. Comp-air receivers 
27. Feedwater heaters 
28. Main turb crane 

29. Deaerator 


100 


Percent of all units 
THESE BAR CHARTS show the disposition of 58 types of apparatus for 216 new... 


How Much Equipment Is Placed Outdoors 


Here is the answer to how 
often the modern plant de- 
signer finds it advantageous 
to locate central-station appa- 
ratus out-of-doors. Survey in- 
dicates that much difference of 
opinion still exists, climate isn’t 


necessarily a controlling factor 


By BG A SKROTZKI, Associate Editor 


{ complete tabulation of individual 
plant data will be published in a forth- 
coming issue of Power. 
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IN PREPARATION for a symposium on 
outdoor steam plants, given Dec 2, 1953 
before the annual meeting of the Ameri- 
can Society of Mechanical Engineers, 
Power was asked to make a survey of 
all new central-station units. These were 
restricted to units first run in 1953 and 
planned for installation up to and in- 
cluding 1956. The survey aimed to de- 
termine the degree to which major items 
oi equipment are placed outdoors. 
Results. The bar charts above show 
the disposition of 58 types of apparatus 
for 216 new units with a total capacity 
of 21,830,000 kw. This means that the 
average capacity per unit reported was 
slightly more than 100,000 kw. These 
returns cover 55% of the number of 
units, and 70% of the total capacity that 
has been scheduled for the years 1953, 
1954, 1955 and 1956. Average capacity 
of the units not reported is 57,000 kw. 
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Those units reported were in 33 states. 
How to Read Charts. Each bar rep- 
resents 100% of the 21,830,000-kw ca- 
pacity reported. The legend shows what 
the four sections (on most of the bars 
on both pages) mean. The outdoor 
and semi-outdoor percentages for each 
item of equipment were added together 
and plotted to the left of the centered 
zero ordinate. Sum of the indoor and 
none-reported percentages are plotted 
to the right of the zero ordinate. As can 
be seen, the items were arranged in de- 
scending order of outdoorness. 

When results are plotted in percent- 
age of total number of units some of the 
figures differ slightly from the percent- 
ages of capacity as shown above. How- 
ever, the difference (less than 3%, on 
the average) is not enough to change 
significantly the general order as shown 
above. For this reason we have not re- 
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Turbine generator 
31. Aux. switchgear 
32. Service-water pump 
33. Evaporator 

34. Exciter 

35. Cooling tower 

36. Boiler elevator 

37. Firing aisle 

38. Water-treat system 
39. Oily-water separator 
40. Condenser 

41. Combustion controls 
42. Chlorinating equip 
43. Warehouses 

44. Condensate pumps 
45. Lube-oil coolers 

46. Boiler feed pumps 
47. Vacuum pumps 

48. Hydrogen equip. 

49. COg system 

50. Chemical pumps 

51. Lube-oil centrifuge 
52. Service-air comp 
53. Instrument-air comp 
54. Coal pulverizers 

55. Air-conditioning equip 
56. Machine shop 

57. Control room 

$8. Offices 


units with 21,830,000-kw total capacity. 


Percent of all units 
Text tells how to read the charts 


In Today's New Plants? 


ported the analysis on a number-of-units 
basis. 

Discussion. Only 11 items of equip 
ment were indicated for outdoor installa 
tion by more than 50° of the capacity. 
The next 11 will be outdoors in 25 to 
50% of the capacity. The remaining 36 
items will be outdoors in less than 25% 
of the capacity. 

High-tension switchgear, transformers 
and house transformers are almost al- 
ways outdoors. After these items, ac- 
ceptance of outdoor placement decreases 
rapidly. Of the main equipment, the 
steam generator is outdoors or partly so 
in 38% of the capacity, the turbine-gen- 
erator in 21%, the condenser in 12%, the 
boiler feed pumps in only 7.7%. 

Forced-draft fans are outdoors in 
33.8%, of the 
total capacity. Induced-draft fans stand 
outdoors in 65.0 


and semi-indoors in 1.6% 


and semi indoors ih 
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1.0% of the capacity, but they are not 


used at all in 7.59% of the capacity. 
Often 


an item has an overhead shelter without 


Meaning of semi-indoor varies. 


sides, or it is only partly outdoors, or of 
similar items some are indoors, others 
outdoors. Reports showed that outdoor 
installations are in all parts of the 
country, regardless of climate, precipi- 
tation, 

Note that the survey results also show 
the degree to which certain items of 
equipment are not used by the reported 
capacity. Such items that stand out are 
cooling towers (used by only 14.3%). 
coal towers, fuel-oil heaters, deaerators, 
evaporators, oily-water separators, CO. 
systems and coal pulverizers. 

Oddities in the survey are one outdoor 
machine shop, and outdoor firing aisles 
in 8.9% of the capacity. and semi-out- 
door aisles in 5.1%. 


ENGINEERING AND MANAGEMENT SECTION 


STEAM 


ls Worth 
$95 


To the first reader who sends us 


Vol 1, No. 1 of the magazine 
Steam, predecessor of Power, 
we'll pay $25. We're trying to 
establish the founding date. We 
don’t know it exactly, but it'll be 
between 1880 and 1882. 

That’s a long time ago, so take 
a look in grandpa’s attic and talk 
with some of your retired engineer 
friends. It'll be worth your while 
and you'll be doing us a real serv- 
ice. If you turn up a copy of the 
first issue, but don’t want to part 
with it, we'll take a photostat of 
the first page, showing volume, 
number and date. 
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1 TIPS for sampling tubes can be made 
in the shop, A, B, or purchased, C 


Air supply 


Aspirotor 


BAG-TYPE SAMPLER, /eft, retains maximum of the fines produced in coal mill, 
but cyclone type, right, provides a simpler, cleaner way to collect the sample 


These Sampling Devices Help Check 


Shop-made or purchased sam- 
pling tips, combined with a 
collector, provide vital data 
on coal-mill operation. Here's 
how you can set up a regular 


test program in your own plant 


By C B SCHUDER, Mechanical. Engineer 
Joppa Station, Electric Energy, Inc 


®> To KEEP a coal mill operating at its 
best you need an accurate checking sys- 
tem. This is important because pulver- 
izer performance directly affects boiler 
efhiciency. Too coarse a coal output 
lowers efficiency. On the other hand, if 
coal is too fine, the machine takes too 
much power, maintenance and time to 
process the coal. 

Pulverizing costs, coal fineness and 
combustible in the flyash are the three 
gener il indicators ot proper operation. 
Visual furnace inspection also helps de- 
tect coarse coal. It shows up as small 
glowing particles or “sparklers” that you 
can spot easily. 

Run tests every two to four weeks. In- 

rval depends on rate of mill wear and 


0.548R-.- 
0.837 
HOLD SAMPLER TIP ot tior nown in making trav ( f pipe Time spent 
each positior Col t mople ne th direction 
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permissible limits of fineness variation. 

Manufacturer’s recommended testing 
codes and procedures help in setting up 
a control system. But regular plant test- 
ing should be as simple as possible and 
require a minimum of time and equip- 
ment. 

Consolidate all information necessary 
for mill testing and maintenance in a 
single report. It should include these 
items: 

1. Mill number 
Time and date 
Mill load (tons per hr) 

Mill imperes 
Kwhr per ton (pulverizing costs) 


Un Ww bo 


6. Operating temperatures, measured 
it both inlet and outlet 


Quick -opening 
valve 


/ 


5 RAG held around opening is one easy 


way you can sé th ampling tubs 
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RESULTS OF PULVERIZER PERFORMANCE TESTS 


Percent recovery 


Date 53\ 53 | Y2/53\ f2/53\ 2/53 
Time 3-00A | 8:30A | 9:00A'| 8:00A | 8:30A)\ 9:00A 
Mill number /A 13 2A 28 
Mill | ton /hr. 
load, ton /hr 8.7 G2 &.3 &8 
4 24 


‘Comb in fl ash, % 


Remorks: 


Sample by _ Test by 


on 13 to 2.5 
Calculations by Approved by 


1.6 


3 TEST RESULTS for all pulverizers in plant can be tabulated on single sheet 
This permits quick comparison of performance, shows maintenance each requires 


oal-Mill Performance 


7. Operating pressures and differen- 
tials, depending on the type of pul- 
verizer used 

8. Loading on grinding elements 

9. Condition of grinding elements 

10. Service hours and tonnage for each 
grinding element 

ll. Classifier or control setting 

12. Percent through 200-. 100- and 50 
mesh 

3. Percent recovery 


Furnace appearan 
l 


5. Percent combustible in 

boiler) 

Moisture, grindability and mill air 
flow are also desirable. but these are 
generally outside the scope of a con 
tro] proegran Tabulate results for all 


6 CLOTH sleev 9al-mill t 
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mills tested on a single sheet for quick 
comparison of performance. Fig. 3 
shows a typical tabulation. 

Base calculations for kwhr per ton 
on entire period since last test because 
quantities measured during test period 
are too smali tor accurate results. Re- 
sults vary to a certain extent with mill 
load, and are useful pimarily for com- 
parative purposes, 

Sampling for coal-fineness tests is 
probably the most important single item 
n a mill-control program. Equipment 
chosen depends largely on personal pref 
erence and extent of cleanliness, sim- 
plicity and speed of sampling desired 

The sampler itself can be one of those 


illustrated, Fig. 2. Bag type usually re- 


4 

7 FELT seals serve the same purpose a 
rags ¢ eevi they keep dust 
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tains slightly more fines than cyclone, 
but cyclone affords a simpler and cleaner 
method of retaining and transferring 
the sample. 

Tip styles vary, Fig. 1. Shop men can 
make types A and B. But C is recom- 
mended, even though it is usually cast 
and consequently a purchased item. 
Projected tip area should be between 
34 and 1 sq. in. 

Seal the sample tube by one of the 
methods shown, Fig. 5 to 8, to prevent 
coal dust from blowing back through 
the sample opening. 

For rapid and clean sampling, use 
method in Fig. 8. Set air supply at a 
maximum before removing the cap. 
Throttle until it just balances coal-pipe 
pressure, indicated by an occasional puff 
from the opening. Then collect sample. 
You can use either a portable hose con- 
nection or permanent piping for the 
air supply. 

\ quick-operating valve between as- 
pirator and coal pipe permits using the 
same aspirator for all sample points. 
Obtain details of sampling equipment 
and connections from pulverizer manu- 
facturers and test codes. 

Spot sampling points in a straight 
run of pipe, either in the common mill 
discharge or in all the individual burner 
lines. If you use the burner pipes, each 
station must have a minimum of two 
openings, spaced 90 degrees apart, 
around the coal pipe. For taking sample 
before the junction to burner pipes, use 
three openings 60 degrees apart, or, if 
possible, four openings 45 degrees apart. 

For accuracy, divide coal pipe into a 
number of equal concentric areas, Fig. 
t. Hold tip in each area the same length 
of time. Desired accuracy determines 
how many areas to choose. For burner 
pipes, three areas (six points) are usual- 


ly satisfactory. For common discharge. 


/) | 
Aspirotor 
G 
se valve here 
| 
# a 
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43 


ASPIRATOR provides cleanest sealing 


method, lets you f imple rapid! 


COAL-MILL PERFORMANCE continued 


use four areas (eight points, or five 
areas (ten points). 

You can make the traverse in one 
pass, or collect samples in both direc- 
tions. Fig. 4 shows places to stop the 
tip according to number of areas chosen. 
Mark these places on sampler tube and 
line up with edge of the coal-pipe fitting. 

Total time per pipe for a given size 
sample varies with mill load, coalpipe 
size and sample-tube size. About 5 lb 
per mil] is sufficient for a control pro- 
gram. 

Determine time required in each pipe 
either by trial and error or by calcu- 
lating with the formula: 

T=0.15R/L 

Where T= time per pipe, min; R= 
ratio of coal pipe area to sampler tip 
area; L= mill load, tons per hr, at 
which test is usually made. 

Divide the time equally among the 
sample openings per pipe, and reduce 
to a convenient figure for easy timing. 
The collected sample will not, of course, 
be exactly 5 Ib. 

Proper sampling procedure, as out- 
lined above, provides a fairly representa- 
tive sample if the sampler receives no 
more or no less coal than that theoret- 
ically intercepted by the sampler-tip 
area. This requires equal velocities in 
sample tube and coal pipe. Too low a 
flow to the sampler means that some 
of the finer particles are diverted around 
the tip. Too high a flow shows that 
sampler pulls in extra fines that are not 
in its path. 

Calculate percent recovery to deter- 
mine how closely sample matches theo- 
retically perfect collection. This is the 
ratio of weight of sample collected to 
weight that would be collected under 
ideal conditions. 


or 


% recovery 3WR/LT 
Where 7 = sample weight, lb; R 
ratio of coal pipe area to sampler tip 
area; L= mill load, tph; T= time per 

pipe, min. 
This calculation should become a 
routine part of the coal-fineness test. 


Once sampling procedure is set up, you 
can simplify the formula to: 


EQUALIZE pipe and tube velocities by 
aspirating air until U-tube balances 
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% recovery = KW/L, where K= 3R/T. 
You can also use the nomogram, Fig. 
10, for the calculations. 

Percent recovery should be as close 
to 100% as possible. However, con- 
sistent results in the range of 80 to 
120% satisfy control requirements. 
Adjust recovery by ehanging pressure 
to the sampler aspirator. For cyclone 
collector without an aspirator one can- 
not increase recovery. But if it is high, 
introducing a resistance into the sample 
tube or cyclone outlet will decrease it. 
Some plants also use relationships be- 
tween percentages retained on various 
sieves to indicate proper sampling. 

Mix collected material thoroughly, 
preferably by rolling it on a square of 
oilcloth. Then sieve 50 or 100 grams 
and record the percent through 50-, 
100- and 200-mesh screens. Ten minutes 
on a mechanical shaker usually gives 
accurate enough results. 

Determining combustible in flyash re- 
quires equipment not found in the av- 
erage power plant. But samples col- 


lected at the plant can be analyzed at a 
central or outside laboratory. With good 
pulverization and proper furnace con- 
ditions, you should have less than 2% 
combustible in flyash. 

Use sampling equipment similar to 
that for coal-fineness tests. The vacuum 
source can be an aspirator, as shown 
on p 95, or a vacuum cleaner. Efficient 
separation requires a positive filter, so 
the bag-type sampler is recommended. 
Take sample in a straight section of duct 
not too close to the induced-draft fan 
and before any dust separators. This 
operation takes from one to two hours. 
You need not make a traverse since a 
sample taken near the duct center or- 
dinarily suffices. 

Calculating percent recovery for fly- 
ash is impractical and best system for 
adjusting sampling rate is to equalize 
sample-tube velocity with duct velocity. 
Fig. 9 shows one of the many satisfac- 
tory methods. Operator varies aspirat- 
ing air in the sampling tube until water 
legs in the U-tube balance. 
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1 USE THIS NOMOGRAM as alternate method for calculating percent recovery. Or 


figure the sampling time required by assuming 100 
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recovery and a 5-lb sample 


POWER 
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PUMPING, GENERATING PLANT to deliver water through 4.5-mile penstocks to reservoir between two dams across 6-mile valley 


Huge Pumped-Storage Hydro Plant 


... proposed for Niagara region 


Pumping and power-generat- 
ing plant, 500,000 hp, pro- 
poses to buy off-peak and 
surplus power to pump water 


to big reservoir in Alleghenies. 
Pumping head, 750 to 800 ft 


® Pumpep-storace hydro plants are 
used extensively in Europe, but in the 
United States only two have gone into 
operation, the latest of which is in 
Texas. Equipment is on order for two 
more: Hiawassee plant of Tennessee 
Valley Authority and Colorado Flatiron 
plant of United States Bureau of Rec- 
lamation. 

Lake Erie Plant. Now comes the grand- 
daddy of all pumped-storage plants, 
proposed by J F Shadgen, Energy Ac- 
cumulation & Exchange Corp. This 
plant is to be on Lake Erie near Broc- 
ton, N. Y. about eight miles west of 
Dunkirk, as in the layout above. About 
four miles south of the plant a storage 
reservoir can be formed by a dam across 
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each of the two ends of a valley in the 
\llegheny Mountains. 

The dams are nearly six miles apart, 
with the north one near Pomfret and the 
south one near Stockton. Bottom of the 
reservoir will be at elevation 1300 to 
1320 ft above sea level. When the res- 
ervoir is full, water level will be at ele- 
vation 1390 ft to give an average water 
depth of about 70 ft. Each dam will be 
about 100 ft high, with crest elevation at 
1400 ft. The valley will form a huge 
basin, which will become a reservoir 
with 400,000 acre-feet capacity, covering 
an area of about 11 sq miles. 

Pumping and power plant, on the 
shore of Lake Erie, is to be an outdoor 
type. It will consist of a series of stalls, 
one for each main power-generating and 
pumping unit. Plant capacity will be 
determined by peak-load requirements 
of the system to which it connects. Res- 
ervoir capacity is so large it permits 
installing a pumping and power-gener- 
ating plant of almost any capacity. 
Proposed method of operation is to pur- 
chase low -cost off-peak or surplus power 
from the power systems and sell high- 
cost peak power. 

Units are to be reversible type, each 
consisting of a pump-turbine and a gen 
erator-motor of about 100,000-hp capac- 
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ity. For pumping, the generator-motor 
will operate as a motor. It will take 
off-peak energy from the power system 
to drive the hydraulic unit as a pump 
to discharge water into the reservoir. 
During peak-load periods the unit will 
reverse direction of rotation. The pump- 
turbine will then become a prime mover 
taking water from the reservoir to drive 
the electric unit as a generator to supply 
power to the system. 

Penstocks. Each unit will connect to 
the north dam of the reservoir by a pen- 
stock about 4.5 miles long and 10 ft in 
diameter. During pumping, plant head 
will vary from 750 to 800 ft, and while 
generating the head will be somewhat 
less. Water level in the reservoir will 
change from hour to hour, day to day, 
and season to season in periodic cycles 
according to operating schedules. Nor- 
mal variations will be from 5 to 10 ft 
daily and some 20 ft per week with a 
maximum of about 60 ft. 

Cost estimates of the project are only 
approximations at this stage of develop- 
ment. Preliminary studies indicate an 
initial installation of five 80,000-kw 
units. These, with their penstocks, res- 
ervoir, right of way, real estate and 
overhead, will cost about $60,000,000 
for a plant of 400,000 kw. 
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POWER SERVICES in typical corridor, above, include electricity, 


New engineering and research labs are spring- 


ing up all over the U.S. Right in their midst is 


the power engineer since he supplies the power 


services. In Lynn, Mass., General Electric’s lab, 


a striking example of today’s design, serves 


well as a model for... 


Handling Power Services 
In Modern Plant Labs 


By G A HANLON, General Electric Co, Lynn, Mass 


THe Measurements LABORATORY in 
Lynn, Mass. is really a collection of dif- 
ferent labs under one roof. They are 
different because of their individual 
aims, yet often alike in power-service 
requirements. Under the building’s sleek 
functional exterior can be found chemi- 
cal, metallurgical, electrical test labs, 
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plus research rooms, areas for measure- 
ment-equipment development, _ pilot 
plant, furnace rooms, high-voltage areas 
experimental-finish and -plating areas, 
quiet room, temperature test chambers, 
and the necessary conference rooms and 
offices. Here is a planning recap of this 
ultra-modern industrial lab building . 
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TEST BENCHES need electrical service ranging anywhere from 
water, gir, vacuum, nitrogen, oxygen, hydrogen and city gas_ straight dc to multi-voltage ac, often at variable frequency 


presented from the power-service angle. 

Early Planning. When developing 
service distribution for an industrial- 
plant laboratory determine: (1) which 
of the power services are needed (2) 
what capacities (3) what quantities. To 
get answers to No. 1, check with men 
who are slated to direct lab functions. 
From their replies compile a tentative 
list. 

Your real problems come in determin- 
ng capacity and quantities. By the time 
vou are wrestling with these problems 
the building size and shape has gener- 
ally been pinned down. Section engin- 
eers will help in buttoning up these lat 
ter values, but you'll have to resort to 
your own good judgment as a power 
engineer in trimming down some of the 
astronomical estimates you'll get. 

General Distribution. After the above 
values are established develop a distri- 
hution pattern that can be adopted on 
ill floors. This will help the consulting 
engineers arrive at pipe, conductor and 
transformer sizes. Pattern that evolved 
in our case required running all services 
in each corridor. Horizontal distribu- 
tion was adopted for each floor rather 
than vertical, with repetitive services at 
fixed intervals along corridor. 

Service Distribution. Several tech- 


POWER 


ISLAND-TYPE benches have island-service-strips as terminus for 
piping. This permits moving benches, leaving services intact 


EXHAUST SYSTEM breaks into main stack, left, and four Tran- WALL-TYPE bench uses a 3-cell electrical wire way mounted off 


site stacks from chem lab. Note air-inlet grill at far right wall on bracket 


The mechanical services are run up behind 


niques were employed in distributing the 
power services that in the passing of ; baie | 
time have proved their worth: 4 | | 7 j 
1. Bus duct on each floor permits 
tapping off power at 1-ft intervals mere- | 
ly by inserting a switch and fuse bus- | 
plug. Conduit runs from bus-plug into | 
2. Small framed openings are spotted | duct 
at 10-ft intervals, which permits run- | water steam Cold 
ning the services into rooms without — mater 
punching holes in corridor walls. ry Voy go 


3. Mechanical services on any given 


| 
achieves two things: lines can be pitched 
between mechanical and electrical lines ‘openings every G— || 

4. Mechanical - service piping has 
plugged tees every 10 ft. These tees HORIZONTAL DISTRIBUTION f power services ir typical corridor incorporates framed 
line up with the framed openings to each penings to lab rooms for mechanical and electrical taps. This makes changes easy 


room. 

Services to Rooms. Mechanical serv 
ices and fume-exhaust design were rela- 
tively simple. For exhaust, asbestos duct by angle iron. Each sink can have its 
runs from fume hoods to a 4-ft tile 
stack. Each hood has its own blowe1 Electrical capacities in each room 
Back-draft dampers prevent fumes boiled down to outlets of 20, 60, and 


own vent line. 


channeling back into an out-of-service 100 amp. For flexibility, all electrical 
hood when another hood on duct line is equipment was designed or modified for 
operating. plug-in. The 20-amp outlets are fused 

All lab sink drains are tile, supported in each room so lab men ean readily 
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change them if blown. But plant elec- 
triclans change blown fuses in the bus 
plug-in. Each room, from point of tap- 
in on bus duct, is electrically inde- 
pendent of every other room. 

Room Wiring. A 3-cell wire way is 
the nucleus for wire raceways in each 


on Measuring 8 in. high by about 
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BUS DUCT is backbone of electrical-distribution scheme. 
runs length of corridors with plug-in taps near each 


Top Flexibility Was Designed Into Distribution Systems to Ease 


3 in. deep, the wire way provides space 
in each of its three cells for both wiring 
and receptacles, Units are built in stand- 
ard sections measuring 4, 5, 6, and 8 ft, 
with covers supplied in 1-, 2- and 4ft 
lengths. 

The 3-cell wire way permitted run- 
ning ac in top cell, de in middle, and 
special services or room tielines in lower 
cell. Low-capacity outlets are installed 
in 2-ft front covers with 120-v 1-hp and 
120-v de outlets fused at each receptacle. 
The 3-ph 240-v 20-amp receptacles are 
fused in a box atop wire way at start 
of branch circuit. High-capacity outlets 
are mounted on top rather than in cover 
face of wire way. Fuses in disconnect 
switches on bus duct provide protection 
for 60- and 100-amp outlets. 

Wire-way distribution has worked out 
well. It was easy to install and changes 
are simple since cover panels can be 
shifted or blank panels replaced with 
receptacle panels. It’s an easy matter 
to reuse wire ways if a room has to be 
stripped of services. 

Tielines. There were several pri- 
mary aims in establishing electrical tie- 


lines. First, to provide a simple means 
of getting special test power to our 
fourth floor walk-in temperature-test 
100 


feeders 


Duct 


room rary service to 


chambers. Likewise, to provide rooms 
with special services on a short-time 
basis or for rooms not equipped with 
standard services. Coaxial shielded lines 
were included in the tieline plans. 

Numbering and identification system 
for tielines was kept simple. It lends 
itself to changes without becoming hope- 
lessly enmeshed, a situation that could 
easily result if actual room numbers 
were used. In striving for functional 
simplicity, each group of four wires is 
color coded at their ends: black, red, 
blue, white, looking at panel front. 

A large distribution tieline panel, 
shown above, is on each floor. Panel 
tops have plugs providing vertical ties 
between floors. Each group, color-coded 
as above, is labeled TL-1, TL-2, TL-3, 
etc, indicating the floor on which it ter- 
minates. For example, a group labeled 
TL-B on the second floor panel, goes to 
the basement floor. At the basement 
floor this group is labeled TL-2, indi- 
cating that it terminates on the second 
floor. Where more than one group of 
four lines go to a floor they are labeled, 
for example, TL3-A, TL3-B, etc. 

Tieline system adopted had four con- 
ductors so 3-phase 4-wire could be trans- 
mitted. Two capacities, 20 and 100 amp, 
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TIELINE PANEL spells out top flexibility in providing tempo- 
rooms, 


plus handling coaxial shielded lines 


were chosen as standard. Four small 
distribution boxes mounted atop the 
wire way serve a room’s tieline needs. 
Battery System. Automotive-type bat- 
teries on special racks feed the labs. 
There are five 30-v batteries, two 120-v, 
two 150-v, four 42-v and one 30-v, all 
tapped at 6-v intervals. They are fused 
at the battery panel. Groups of four 
lines, color-coded the same as tieline 
groups, are wired to specific rooms re- 
quiring battery power. The hook-up is 
such that batteries can be used by but 
one group or individual at a time. In 
instrument work especially, results 
would be unsatisfactory if more than 
one user tapped into same battery at 
same time. Battery lines terminate in 
jacks coded red, white, blue and black. 
Selenium battery charger, capable of 
feeding at 250 v, is located on a panel 
adjacent to battery distribution panel. 
By connecting battery groups in series, | 
this one unit keeps all batteries charged. 
Special machines for testing are 
spotted in the powerhouse with output 
and control lines running to fixed loca- 
tions in definite rooms. Lines to most 
control desks run through flexible con- 
duit. 
In our laboratory 


special machines 


POWER 


| HANDLING POWER SERVICES continued . 
4 


Electrical 
120 v, 1 ph, 60 cycle 


240 v, 3 ph, 60 cycle 


TIELINE in operation connects 60-amp 3-ph plug tap through 
portable circuit breaker to tieline panel box above wireway 


Future Changes in Power Services 


vary from a 2-unit makeup (ac genera- 
tor with variable-voltage output having 
de motor drive for frequency variation) 
to a 7-unit machine. Latter has a de 
motor, directly coupled to three “volt- 
age” and three “current” generators. 
These units supply voltage and current 
at the fundamental, third and fifth har- 
monic. 

Emergency Shutdown. In setting up 
any industrial laboratory, it’s important 
that every precaution be taken to pro- 
tect men and machines. We adopted a 
quick means for disconnecting all power 
in the lab should an emergency arise. 
Heart of the system is three pushbut- 
tons on each floor, clearly labeled with 
red markers. The buttons are installed 
in a loop connected to a 120-v, single- 
phase fused circuit energizing armature 
of a multicircuit relay. 

When relay drops out after pushing 
one of the safety buttons, following 
sequence is started: Three breakers 
supplying 120/208, 60 cycles to corri- 
dor bus-ducts are tripped, also three 
breakers supplying 240-v 3-ph 60 cycles 
to corridor bus-ducts: the 120-v de to 
corridor bus-ducts is deenergized. Break- 
ers in positive side of each battery line 


are tripped. Breaker supplying de ex 
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Exhaust 


I: Services Selected for General Distribution 


Distributed in bus duct as 120/208Y from 
500-kva transformer in basement 

Distributed in bus duct from 500 kva, 240-v 
power transformer in basement 


120 v, de Distributed in bus duct from a 175 kw, 120-v 
de generator in power plant 

Mechanical! 

Hydrogen Nitrogen Vacuum Hot water 

Oxygen City gas High-pressure air Cold water 

Ventilation 


An inlet duct in all laboratory corridors from main fan in penthouse— 
air filtered and, in cold weather, heated to 70 F by steam coils 


Ducts from hoods to main fume stack. (This applies to all but the four 
hoods in the chemical laboratory, each of which individually exhausts 
through the roof in its own Transite stack) 


ll: Piping Types for the Mechanical Services 


Corridor Takeoffs Pressure, 


Service Type of Pipe run, in. to rooms, psi 
in. 

Hydrogen Type L copper tubing 1 y 10 
Oxygen Type L copper tubing 1 A 10 
Nitrogen Type L copper tubing 1 7A 10 
City gas Black steel, ASTM-A-120-46 1% M% 25 
Vacuum Copper tubing, type K 1 A 27 in. 
High-pressure Fed Spec WWT-797, 

air Type B copper tubing 1% yy 90 
Process steam Black steel, ASTM-A-120-44 2 % 5 
Hot water Copper tubing, type M 2 yy 
Cold water Copper tubing, type M 2% \ 


Note: The drains and vents are ceramic tile. 


citation to special machines, both motor 
and excitation of generator fields, is 
tripped. 

This leaves on the lights, elevators and 
blowers. Everything else is killed. With 
high voltages available from power sup- 
plies plugged into 120 v, even this serv- 
ice, generally considered 
could be lethal. 

Load banks are placed in a specially 
ventilated penthouse room. Stepping- 
type relays on each bank make it pos- 
sible to increase load in approximately 
10-amp increments. The smaller steps 
up to 10 amp are controlled right in the 
rooms. This was done to, first, minimize 
number of lines necessary and, next, 
make it possible to get load banks in 
rooms having tielines—two 100-amp 
lines for power loading and three 20- 
amp lines to contro] stepping switches. 

Operating Experiences. After more 
than two years in our laboratory, it is 
now possible to look quite objectively 
at the installed services and give our 
impressions as to how well they have 
met our requirements. 

Overall, the electrical system has been 
most satisfactory. We have been able 
to take care of all changes and additions 
easily. The tieline system has been in 


harmless, 
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constant use, practically eliminating the 
need for “draping” wires from point to 
point for temporary service. From an 
operating standpoint, we can highly rec- 
ommend our system. 

The mechanical services, too, have 
proved generally satisfactory. Installing 
new services does entail some difficulty 
since holes must be cut through the duct- 
type floor and concrete topping to install 
pipe sleeves for each line. Since me- 
chanical services are not modified so 
frequently as electrical services, this is 
not too serious. 

Exhaust system may present some 
problems if major additions have to be 
made. First, we did not provide open- 
ings at each floor in the large tile ex- 
haust stack. If exhaust lines have to be 
run on a floor where an opening is not 
available, it would cause considerable 
trouble. Further, since there is only one 
stack, several exhaust ducts must cross 
the corridor to reach it. Because of lack 
of room, this could prove embarrassing 
in the future. Some thought is certainly 
in order to provide a new construction 
method for running exhaust ducts to the 
main exhaust system without crossing 
the electrical and mechanical services 
in the corridor on each floor. 
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CONTINUOUS OPERATION hinges on top electrical planning at Squibb Labs, Mathieson Chem Corp, New Brunswick, N. J. 


Mineral-Insulated Copper-Sheath Cable 


...Serves well in this hot, wet, cramped installation 


By R J BERGLER, Electrical Engineering Dept Head, E R Squibb & Son 


WHEN worpD CAME from top man- 
igement to increase fermentor-agitator 
motors from 40 to 2000 hp, a series of 
tough problems was posed. First off, 
any electrical-wiring system we adopted 
to handle the added load must stand up 
inder moisture and heat—moisture from 
operators’ hosing down and scheduled 
terjlizing periods, plus heat from near- 
by process piping and equipment. On 
top of that, space was at a premium. 
New electrical cables and equipment 
must be squeezed into areas already 
crowded with process and service pip- 
ing. 

Limitations of heat, space and mois- 
ture led to the adoption of the relatively 
new mineral-insulated copper-sheathed 
cable (Power, Oct 1953, p 99). We 
bought and installed 16,500 ft of No. 
1/0 and 2/0 mineral-insulated cable. 
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Inherently, this cable overcomes the 
space, heat and moisture problems, plus 
ruling out need for conduit. The cable’s 
outer sheath forms its own raceway. 

Usually the cable was bent with a 
wood mallet, in some places a standard 
tubing bender. Delivered in coils of 90 
to 180 ft, cable was carefully scheduled 
to hold down waste. Each coil was 
numbered and each foot in it doled out 
to some particular location in the run. 
When the last foot was laid in we found 
waste was held down to about 7 ft per 
coil. 

Selecting Size. Cable manufacturer 
(General Cable Co) assured us the mag- 
nesium-oxide insulation was stable to 
2800 C—the copper reaches its melting 
point at 1083 C. However, the combined 
thinking of various sources, including 
insurance underwriters, leaned toward 
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holding cable operating temperatures 
to 90 C and cable terminal assemblies 
to 85 C. But for sections of cable pass- 
ing through high-ambient areas a limit 
of 250 C could be used. 

Full-load current for the 200-hp 440-v 
motors is 222 amp. On a current basis 
alone a No. 2/0 would be the minimum 
size assuming a single conductor in free 


air (1953 National Electrical Code, p 
289). 


9 
9 


But it soon became apparent that 
we were working with cable whose cur- 
rent-carrying capacity was so high that 
final selection of cable size was governed 
almost entirely by voltage drop. We 
trimmed this drop somewhat by run- 
ning three single-phase cables in a tri- 
angular spacing with sheaths in contact. 

After analyzing operation we found 
No. 4/0 is usually OK. But voltage dip 

(Text continued on page 104) 
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CABLE SUPPORTS were many and varied 


.-Y2-in galvanized 
steel rod 


TUBING, neoprene avoid galvanic action 


CABLE SPLICING demanded design of chamber 


_--Honger supports on 6-fo &ft centers 
 Sidewoll supports on 1§-to centers 


to prevent sway 


HORIZONTAL RUNS lie on racks, split-ring pipe supports serve for vertical sections | CLAMPS and binding wire hold cable snug 


Neoprene sheath — } 


secured with plostic 
fope 


Cables bound in triangular form every 4 ft 
with No. /O wire 


= 


— 
) Splicing chamber. 


land fitting 
g 


SPLICING CHAMBER leveloped from 2-in. threaded 
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CABLE continued 


on starting might present a problem. 
It was doubtful if coil in magnetic 
starter would pull in if three single runs 
of No. 4/0 were used for each feeder. 
Final decision, and it has now been 
backed up by satisfactory operation, was 
to parallel two motor feeders at both 
supply and load ends. This meant heavy 
starting current for each motor would 
be split between two feeders holding 
down voltage drop. 

Designing Supports. Because of the 
relative newness of this type cable, in- 
stallation methods were tailored for the 
job. Typical methods of support are 
shown on preceding page. Usually the 
three single cables were bound together 
in triangular spaciag. Solid No. 10 cop- 
per wire served as the binding at in- 
tervals of 5 to 10 ft. We adopted stand- 
ard split-ring pipe hangers, or one-hole 
conduit straps with clamp-back fittings, 


Ending at substation 


Minera/ 
Boke/ite 


with this simple tri-cable fitting 


to support feeders against walls and 
ceilings. 

We designed cable racks with stand- 
ard fittings where three or more 3-phase 
feeders are grouped. In this setup, a 
fiber tube is placed over galvanized rod 
for cable support. Cables are tied to 
rods every 8 ft with bare No. 10 copper 
wire. Moisture present in the fermentor 
house pointed to possible galvanic cor- 
rosion if precautions weren’t taken to 
separate copper sheath from support 
metals. By wrapping 2 x 6-in. strips of 
neoprene around the 3-conductor bundle 
at all points where they were supported 
by a pipe hanger or conduit strap, we 
felt protection was ample. Neoprene 
separated copper from other metals, be- 
sides acting as a cushioning support for 
cable at each clamp. 

Standard ground clamps were adopted 
to bond cable sheaths and then ground 
at substation. No bonding jumper was 
used across: splices. 

We had to wrestle with the possibility 
of localized heating where single cable 
enters a metal enclosure. Remember, 
where current exceeds 50 amp the NEC 
requires that the three conductors of a 
3-phase cable must be brought into a 
steel enclosure through one hole or fit- 
ting. Fittings available from cable man- 
ufacturer are designed for terminating 
cables in individual holes. This meant 
three separate holes would be needed 
for a 3-phase feeder. We could have 
used a sheet of nonmagnetic material at 
each terminal point or cut a narrow slot 
between holes to avoid overheating. 

We solved the problem empirically by 


running a trial installation under full 
load and checking for enclosure heating 
with cables entering through three sep- 
arate holes. We observed no undue 
heating. So this was the method we 
adopted at motors and motor starters. 
But at substations, to avoid cutting many 
holes in the enclosure, we ran three 
cables of each feeder into the substation 
through a single opening. Here we used 
a standard cable-support fitting normal- 
ly furnished with wedge-shaped wood 
blocks to support long vertical cable 
runs. By substituting bakelite wedges 
for wood, we felt any possible future 
trouble from heating could be avoided. 
Splicing. It was impractical to make 
three No. 4/0 solid copper splices in a 
junction box. Any splice box big enough 
to handle three such splices would be 
too large, particularly where seven or 
eight 3-phase feeders are run on a rack. 
We finally worked out a single-phase 
splicing chamber consisting of a 2-in. 
threaded brass nipple, 5 in. long, with 
two threaded brass reducing fittings, 
2x 1 in., at each end. A 1-in. threaded 
gland fitting is screwed into the 1-in. 
end of each reducer. Then one reducer, 
screwed into the pipe nipple, slides back 
over the cable. Next a l-in. gland fit- 
ting, screwed into the second reducer, 
slides back over the other cable. 
Splice is made in the open, using a 
straight-through pressure connector and 
thermosetting silicone-glass tape. The 
two brass-pipe fittings are then slid over 
the cable and joined. Next, threaded 
gland fittings are tightened and the 
(Continued on page 220) 


A Word About This 


pletely waterproof. 
The wiring as a system is 
rigid yet flexible. Hand-pres- 


Double -ended unit substation 


| 2000 kva 2000 kva | 
Newer-Type Cable 
GGGGS 
Here, schematically, is the job '440¥ 4 
we faced with the hidden fac- Mineral ane cable, No 70 
tors not shown: heat, water, 
limited space. The self-con- yy’ storters, size 5, with 
aine 00-v copper - iackete circuit breakers, fused 
tained 600-v copper - jacketed Control circus Locoted 
wiring system we selected com- |e, | adjacent to motors 
prises a sheathing that en- { g 
wl... 
closes conductors spaced and 200-hp, 3ph, 440-v 
mineral insulation. It’s com- Fermentors ies 


sure bending, in the smaller 
is generally enough to 
shape any needed contour. 


SIZeSs, 


Transformer 


ENGINEERING AND MANAGEMENT SECTION 


POWER 


| 

| 
; AVOID separate hole for each cable. . 
wedges cable 
ii, 
| 


NER 


DATA SHEET. 


Kilowatt 
No capacity 
1 1,964,000 
2 1,350,000 
3 1,260,000 
4 1,245,000 
5 1,200,000 
6 1,000,000 
7 941,000 
8 785,000 
9 720,000 
10 690,000 
11 675,000 
12 675,000 
13 657,200 
14 631,000 
15 630,000 
16 625,000 
17 624,000 
18 624,000 
19 600,000 
20 533,330 
21 520,500 
2 515,000 
2 514,000 
2 500,000 
26 500,000 
27 ~—-500,000 
28 500,000 
29. 500,000 
30 480,000 
1 475,000 
32 473,000 
33 462,500 
34 460,000 
35 452,000 
36 450,000 
37 450,000 
38 445,000 
39 443,000 
40 436,000 
41 425,000 
42 425,000 
43 424,000 
44 420,000 
45 420,000 
46 410,000 
47 401,610 
48 400,000 
49 400,000 
5 400,000 
51 400,000 


Station 


Grand Coulee 
Shawnee 
Swans Pond 
Hoover 

Clifty Creek 


Kyger Creek 
Hudson-Gold 


Chas R Huntley(1& 2) 


Colbert 
East River 


Johnsonville 
Widows Creek 
Waterside (1 & 2) 
Riverbend 

Hell Gate 


Pittsburgh 
Kearny 

Joppa 
Ridgeland 
Moss Landing 


Contra Costa 
Bonneville 
Conners Creek 
Redondo Beach 
Trenton Channel 


St. Clair 
Gallatin 
Phillip Sporn 
Tanners Creek 
Oak Creek 


Burlington 

Fisk 

Venice No. 1 & 2 
R E Burger 
Springdale 


Etiwanda 
Richmond 
Sewaren 
Buck 
Wilson Dam 


John C Weadock 
Oahee 

Crawford 
McNary 

Lake Shore 


Valley 

Edgar 

Waukegan 
Muskingum River 
Kanawha River 
Port Washington 


H — Hydroelectric 


Type System State 
H U.S, Bureau of Reclamation Wash. 
S Tennessee Valley Authority Ky, 

S Tennessee Valley Authority Tenn, 
H U.S, Bureau of Reclamation Nev, 
S  Kentucky-Indiana Electric Corp Ind. 

$ Ohio Valley Electric Corp Ohio 
S$ Consolidated Edison Coof N.Y. N.Y. 
S Niagara Mohawk Power Com N.Y, 
S Tennessee Valley Authority Ala 
S$ Consolidated Edison Co of N.Y. N.Y. 
S$ Tennessee Valley Authority Tenn, 
S Tennessee Valley Authority Ala 
S$ Consolidated Edison Coof N.Y. N.Y. 
S Duke Power Co aC, 
S$ Consolidated Edison Coof N.Y. N.Y. 
S Pacific Gas & Electric Co Calif. 
S$ Public Service Electric & Gas Co 
S Electric Energy, Inc 

S Commonwealth Edison Co WW. 

S$ Pacific Gas & Electric Co Calif. 
S$ Pacific Gas & Electric Co Calif. 
H U.S, Army Corps of Engineers Oregon 
S Detroit Edison Co Mich, 
S$ Southern California Edison Co Calif. 
S$ Detroit Edison Co Mich. 
S Detroit Edison Co Mich, 
S$ Tennessee Valley Authority Tenn, 
S Central Operating Co W. Va. 
Indiana & Michigan Electric Co —Ind. 

Wisconsin Electric Power Co Wis, 

Public Service Electric&Gas Co 
Commonwealth Edison Co Wl. 

Union Electric Power Co 

S$ Ohio Edison Co Ohio 
S$ West Penn Power Co Pa, 

$ Southern California Edison Co Calif. 
S$ Philadelphia Electric Co Pa 

Public Service Electric & Gas Co N. J. 
S$ Duke Power Co N.C, 
H Tennessee Valley Authority Ala, 
S$ Consumers Power Co Mich, 
H U.S, Army Corps of Engineers S. D. 
S$ Commonwealth Edison Co Wl. 

H U.S. Army Corps of Engineers Oregon 
S Cleveland Electric !liuminatingCo Ohio 
of Los Angeles Calif. 
Boston Edison Co Mass. 
S$ Commonwealth Edison Co 

$ Ohio Power Co Ohio 
Appalachian Electric PowerCo W.Va 
$ Wisconsin Electric Power Co Wis, 


S$ — Steam- Electric 
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Largest U.S. 
Central Power 
Stations 


vist includes those stations that 
will have 400,000-kw capacity or more 
by the year 1956. There will be 51 
plants with a total capacity of more than 
31,500,000 kw. This compares with a 
total of more than 3600 plants having a 
projected capacity of about 125,000,000 
kw by the end of 1956. This means:that 
roughly 1.4% of the plants will have 
25% of the total capacity. 

Data sources are Plant and Owner 
ship List of June 30, 1952, issued by 
the Federal Power Commission, and 
Power’s Modern Plant Surveys. 


© POWER 


105 


| 
ll i 
fe 
s. 
j 
rd i 
le 
es 
re 
d. 
Ke 
zh 
be || 
or 
k. 
se 
in. 
th 
ed 
in. 
ck 
it- 
Pr, 
a 
nd | 
he 
er 
ed 


STOKER 


BOILERS - PULVERIZERS + BURNERS - STOKERS + SUPE 
WATER-COOLED FURNACES + STEEL-CLAD INSULATE 


Texas Electric Service 


DALLAS 


shes Dallas Power & LAKE CHEROKEE 
need Light Co. Southwestern Gas 
& Electric Co 
RILEY Reheat Units 


Feature Damper Steam 
Temperature Control 


In these Riley Reheat de- 
signs both steam and reheat 
temperatures are maintained 
constant by damper control. 
Dampers located below the 
economizer automatically 
proportion gases over 
mary reheater and super- 
heater surfaces. At high 
loads, part of flue gas passes 
through open lane between 
superheater and reheater 
surfaces. 


FT. WORTH 
1,250,000 Ibs. /hr. —2125 psig 
1005°F Superheat—1005°F Reheat. Fired 
by Gar & Oil—Ebasco Services, Engineers 


CORPORATION 


RHEATERS - ECONOMIZERS 
SETTINGS - 


HOUSTON 
Houston Lighting j 
& Power Co 


Boston, New York, Philadelphia, Buffalo, 
Washington, Pittsburgh, Cleveland, Detroit, 
Chicago, Cincinnati, Charlotte, New Orleans, 
Atlonta, St. Louis, Kansas City, St. Paul, 
Tulsa, Houston, Denver, Salt Lake City, Los 
Angeles, Portland, Seattle 


AIR HEATERS 
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THE SOUTH! 


VTE 
if 
& 
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Six Louisiana and Texas Public Utilities recently 
’, purchased seven steam generating units from Riley 


1,000,000 Ibs. /hr. Reheat Unit—Ebasco Services, Engineers 


1,250,000 Ibs. /hr. Reheat Services, Engineers 


NEW 
ORLEANS 


NEW 
Louisiana Power & Light Co. ORLEANS 
New Orleans Public Service Inc. 


2—1,250,000 Ibs. /hr. Reheat Services, Engineers 


1,050,000 Ibs./hr. Unit—Ebasco Services, Engineers 


975,000 Ibs./hr. Unit—Ebasco Services, Engineers 


650,000 Ibs. /hr. Unit—Sargent & Lundy, Engineers 


In 1953 an impressive array of Texas and Louisiana public 
utilities have teamed up with Riley. Houston Lighting and Power 
Company, long a satisfied Riley customer, recently ordered 
two Riley 1,250,000 lIbs./hr. Riley reheat units, giving them 
eleven Riley units with a capacity of 6,890,000 Ibs./hr. Texas 
Electric Service Co. has one Riley reheat unit on order. In 
addition, Dallas Power & Light Company will install a 
1,050,000 lIbs./hr. Riley steam generating unit, and only 
recently New Orleans Public Service, Inc. has ordered a 


975,000 Ibs./hr. Riley unit, its second Riley boiler. 


In 1952, both Southwestern Gas & Electric Company and 
Louisiana Power & Light Company placed their first orders 
with Riley. Lovisiana Power and Light Company's 1,000,000 
Ibs./hr. unit will be the World's first reheat unit fired by 


natural gas. 


LOUISIANA POWER & LIGHT 


COMPANY — NEW ORLEANS 
1,000,000 Ibs./hr. capacity — 1725 psig — 
1005°F Superheat—1005°F Reheat. Fired 
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UNPACKED AT 


>» ADSCO piston-ring expansion joints can 
be serviced ...in fact, unpacked and re- 
packed ...under full line pressure. There 
is no interruption of service, no down-time 
for repacking, because the job is done un- 
der normal working conditions. 


> Yet this isn’t the only great feature of 
this high-quality joint. Slip is completely 
guided ... split external guide permits 
smaller manholes ... limit stops prevent 
over-travel of slip... polished surface can- 
not be scored because slip is in contact 
with packing only... misalignment is pre- 
vented by both internal and external guid- 
ing. ADSCO piston-ring expansion joints 
are available in a full range of sizes, with 
4", 8”, or 12” traverse per slip, for pressures 
to 400 psi and greater and for temperatures 
to 800F and higher. Call an ADSCO rep- 
resentative or write for Bulletin 35-15H. 


FULL PRESSURE 


Apse © EXPANSION JOINTS... 


proof 


Last strand of packin, evith- 
drawn from stuffing box. 


Close-up photogra _ shows all pack- 
ing removed. Wit steam at 240 lbs. 
pressure and with 300° superheat 
there is no trace of steam in the 
empty stuffing box. 


With periodic adjustments of the gland, it 
may never be necessary to repack the stuffing 
box in an ADSCO piston-ring expansion 
joint. However, lack of maintenance may 
make it necessary at some time to do so and 
the job is easy with this ADSCO joint. The 
piston rings hold the line pressure during 
the unpacking and repacking operation. 
With the vent valve open, the vent chamber 
is at atmospheric pressure and, under this 
condition, no steam can enter the stuffing 
box space. Thus complete repacking can be 
done under full line pressure. 


EXPANSION JOINTS 
HEAT EXCHANGERS 
STEAM TRAPS 
STRAINERS 
SEPARATORS 
METERS 


AMERICAN [)ISTRICT STEAM COMPANY, [NC. 


NORTH TONAWANDA, NEW YORK 


Since 1877 
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HAND-WRAPPING oa 34-inch service tee on a 6-inch main. The tape is polyvinyl chloride 


STOP CORROSION 


BURIED PIPES... 


with polyvinyl-chloride tapes for this 
service. They protect your pipe from 
corrosive soil chemicals, oils and fats, 
stray ground currents, soil bacteria and 
fungi. Tape may be applied to the pip- 
ing by hand or by machine 
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Don't er those big words polyvinyl- 
chloride tape scare you. You may know 
one make better by its trade name, 
Scotchrap. It’s a product of the Minne- 
sota Mining & Manufacturing Co. 

Main uses are protecting pipe from 
moisture, alkalies, acids, soil bacteria, 
fungi, oils and fats. It also gives excel- 
lent electrical insulation for more pipe 
protection 
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STOP CORROSION continued 


6 Steps in wrapping pipe weld with tape | 


1 Hammer weld marks, welder’s initials and date with peen- Wire-brush area to be wrapped with tape. Be sure that all 
ing hammers to remove all the sharp edges and corners dirt and scale are removed from exterior surfaces of pipe 


3 Wash pipe weld with a suitable solvent to remove all of Apply short strips of tape over welder’s initials and 
the additional dirt and scale remaining on pipe surface date to give extra protection to these important marks 


Begin taping operation by applying a double layer of the This pipe is factory-coated both sides of the weld, so 
tape over the weld joining the two sections of the pipe only the surfaces between the coating are tape-wrapped 
110 PLANT OPERATION AND MAINTENANCE SECTION POWER 


¢ 


§ 
‘ 
a 
J 


* 


Three other methods, shown in these photos, work well with the tapes 


When laid in corrosive soil, the entire 
pipe is wrapped with tape. But if only 
certain portions of a line are subject to 
corrosion or other undesirable condi- 
tions, just these lengths are wrapped 
with it. 

Not only does the tape give greater 
pipe life, it also prevents corrosion that 
may lead to leaks. With gas and other 
flammable materials, leaks can be 
serious fire or explosion hazards. 

Application. You may use either hand 
or machine application. For most jobs, 
hand-applied tape is completely satis- 
factory. As the photos on both pages 
show, the tape is easy to handle. With 
a little experience, plant employes wrap 
pipe at high speed. 

Since no equipment other than the 
tape and a rod to act as a roller is 
needed, the job is simple. Applied in a 
half lap, the tape becomes an impervious 
skin that shows no signs of deteriora- 
tion after long service. The pressure- 
sensitive adhesive in these tapes grabs 
on contact and holds permanently. 

Two grades of tape are available. 
One has a dielectric of 11,000 v per 
layer, the other 18,500 v per layer. They 
are nonflammable. Neither heat nor sol- 
vents are needed for application. 

Tape is applied with no more stretch 
than is imparted by unwrapping from a 
freely rotating roll. But the last turn 
is applied with no tension or stretch. 


This is done by unrolling enough tape 
and cutting off the roll. Tape is allowed 
to relax to its unstretched length before 
application. 

Before using these tapes, be sure to 
clean pipe thoroughly with a wire brush, 
wiping dry afterwards. Clean greasy 
pipes with solvent; wipe dry before ap- 
plying tape. On painted pipe, clean off 
loose paint, blisters and dirt. Paint need 
not be removed if it adheres well to the 
exterior of the pipe. 

Overlap tape one-half width so fin- 
ished pipe has a double coat. Use an 
extra coat for pipe that must run 
through tight openings. Don’t push 
wrapped pipe through a tunnel—you 
may damage the tape. 


SPOT-WRAPPING is e 
device that holds a 
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tape 


SMALL-DIAMETER pipe can be wrapped by one or two men. Here 
a lever on end of the pipe permits rapid application of tape 


HAND-WRAPPING welds on a large pipe is easily done by two 
men using a steel or wooden rod to act as a roller for tape 


asier and faster with this hand-operated 


and 
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WINCH-RIGGED bending frame is simple, can be taken to most places 


You Can Do This Job in Your Own Shop If You Must 


® About THE EASIEST WAY your own shop can make a bend in 
a large-diameter metal pipe, if you don’t have a hydraulic bender, 
is wrinkle-bending. Most shops have an acetylene torch and make 
needed clamps and bending equipment. You can bend large- 
diameter piping, of all materials except wrought and cast iron. 
Because it’s a manual process, you do the job at any location—in 
most positions. 

Oxyacetylene wrinkled pipe-bends develop about full strength 
of plain pipe, if restrained from flexing in plane of bend. Don’t 
use for perishables that may lodge in wrinkles. 

Wrinkles shown are placed symmetrically about inner radius 
of bend and are nearly flat near midway point between inner and 
outer radii. Wrinkles thus hardly disturb substance flowing 
through bend. Loss of head in wrinkle-bend is mostly by wall 
friction along outer radius compared with smooth bend. 

Cost of wrinkle-bending in place is usually less than for other 
types of bends. One reason is that the equipment needed is mostly 
portable. 

Layout work on pipe before bending is important. You must 
have longitudinal center lines, also guide lines for length of heat 
bend for each wrinkle. Protractor gages the arc or degrees of bend 
per wrinkle. Mount protractor from combination square on pipe 
as shown. Use any bending rig that provides slow, steady and 
easily controlled bending force. The winch-rigged bending frame 
shown is good for steel pipe up to 8-in. in diameter. 

Upset metal in wrinkle zone as much as possible, especially 
in middle third of its width. Do this by maintaining a narrow heat 
band over entire circumferential length af wrinkle zone while 
applying slow, steady pulling or bending force. Heat steel pipe 
shdwn to yellow heat (about 2200 F) before starting to bend. 

Wrinkle clamps shown around pipe prevent possible flattening 
through bend, permit greater bending per wrinkle. For Technical 
Data on Wrinkle-Bending, write The Linde Air Products Co. 
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Can Wrinkle-Bend 


Laying out pipe 


TOP CENTER LINE: draw after bolting pipe in 
frame. Use combinction square and soap-stone 
or steel marking crayon to stand up on red-hot 
metal. Light center-punch marks help find lines 


ATTACH PROTRACTOR as here to gage the arc or 
degrees of bend per wrinkle. If pipe is short, 
wrap asbestos sheet under protractor or use wood 
block to prevent heat expanding the leveling fluid 


CHARACTERISTICS of wrinkles at different spac- 
ings and different bend degrees. These are good: 
A 3-in. copper; B 2-in. red brass; C 3-in. yellow 
brass; D 4-in. aluminum; E 2-in. stainless steel 
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SIDE CENTER LINES: find by measuring 
half of pipe OD from bottom up with a 
steel square, water level. Line is 90 
deg from top line, 180 from other side 


SCRIBE the side and top center lines 
against straightedge. Longitudinal lines 
help align while bending and guide 
length of heat bend for each wrinkle 


LOCATE CENTER of each wrinkle; mark 
center lines around pipe. Use piece of 
square sheet metal or cardboard. Mark 
intersections lightly with center punch 


SADDLE CLAMP can be made of pipe 
coupling as here. Clamp keeps pipe under 
clamp near the first wrinkle-bend cir- 
cular. This avoids headache later on 


NONFERROUS piping gets weaker than 
steel does during heating. To prevent 
sides deforming or collapsing while bend- 
ing pipe, use the clamps we _ show 


CLAMPS around pipe during wrinkling 
prevent possible flattening. Clamps 
shown around 8-in. standard pipe stop 
further bending when wrinkle is 4 deg 


HEAT with two torches, moving flames 
over centerline of wrinkle and between 
side lines. With constant pull on pipe, 
wrinkle forms as the heat band widens 
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KEEP HEATING and applying a constant 
pull. First wrinkle is formed here and 
second wrinkle takes a definite shape 
as heat band spreads to maximum width 
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PROTRACTOR attached to pipe’s end 
reads 15 degrees while temperature is 
about 2200F (yellow heat). Wrinkle is 


complete, but play flame over the crown 
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STOKER, purchased from plant switching to oil, was converted 
from a 3- to a 2-feed unit. Ashpit bottom is level with floor 


Small-Plant Boiler Room 


Now Boasts 


Topnotch 


Planning and Design 


Here’s an outstanding example of how a small steam plant ob- 


tains excellent efficiencies with all-around reliability. You may 


find that many of the ideas will work in your plant now 


By E H ROPER, Toledo, Ohio 


THe Home Packine Co, Toledo, 
Ohio, slaughters ‘and processes hogs and 
cattle. The plant maintains a separate 
inedible department, too. 

Old Equipment. When plant output 
was stepped up, two hrt boilers, one a 
4000-lb-per-hr hand-fired unit and the 
other a 5000-lb-per-hr spreader-stoker- 
fired unit, became overloaded. Hand- 
fired boiler could be used only for stand- 
by because maximum pressure allowable 
on it was 100 psi; process required 
125 psi. 

Also, refractory, draft, flyash, control 
and fuel troubles led to the decision to 
install newer and more efficient equip- 
ment that could handle plant-load 
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growth. Let’s take a look at the new 
plant. 

New Unit. A Wickes 2-drum water- 
tube boiler. with sidewall headers and 
tubes and a partially watercooled bridge, 
is installed inside the new 30x50-ft steel- 
frame building. Continuous rating is 
22.000 lb per hr at 200 psi. Two-hour 
peak capacity is 26,000 lb per hr at 200 
psi. But boiler now runs at 155 psi 
because a much improved heat rate is 
obtained with the Skinner uniflow en- 
gine in the plant. Pressure is reduced 
to 125 psi for certain process work and 
for a corliss-engine-driven ammonia 
compressor that was used in the old 
plant for several years. 


F-D AND I-D FANS are both driven by a vertical steam en- 
gine whose exhaust heats the combustion air for the stoker 


Firing. A Detroit Stoker Co unit is 
spout-fed from bunker directly above. 
Scraper conveyor below bunker moves 
coal to stoker hopper from any of five 
discharge points in bunker. Conveyor 
stops automatically if operator overlooks 
the fact that the stoker hopper is full. 

The four rear sections of the stoker 
grate are now blanked off with a one- 
foot-thick layer of refractory. When 
load increases, this will be removed. 

Bunker capacity is 60 tons. Vertical 
elevator with swing spout permits coal 
discharge to either the silo or one end 
of the new bunker. 

Flyash. Multi-cyclone collector be- 
tween i-d fan and boiler’s gas exit re- 
moves flyash before gas reaches stack. 
Deposits from last pass are reinjected 
by a United Conveyor Corp eductor and 
blower. The blower also supplies over- 
fire air for heavy loads. 

Sturtevant i-d and f-d fans on a single 
shaft are driven by a Troy Engine & 
Mach Co variable-speed steam engine. 
F-d fan is slightly oversize so it supplies 
somewhat more air than is actually 
needed at any load. 

Steam coil in stoker air-supply duct 
gives an air temperature of about 200 F 
and condenses steam exhausted by fan 
engine. Engine speed is governed by 
steam demand. Compressed air may be 
used to run the engine when no steam 
is available from the boiler. Electric 
power failures will not shut down the 
plant because the boiler can be hand 
fired, if necessary. 

Stack for boiler is rectangular, ex- 
tends about seven feet above roof level. 
It was built so it could be easily ex- 
tended, but this has not been necessary 
yet. Turning vanes in duct between col- 
lector and i-d fan reduce draft loss and 
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CONTINUOUS BLOWDOWN system heats feedwater, makeup. 


Heaters discharge to sewer through thermostat-operated valve 


prevent concentration of flyash. Similar 
vanes are used in duct between f-d fan 
and the nonfreeze-type air heater. 

Vulcan 3-element air-puff soot blowers 
are operated automatically from a con- 
trol panel in boiler room. Tie-in be- 
tween the controls for the fan and air- 
compressor automatically increases fur- 
nace draft before each puff of the soot 
blowers. Since air at 175 psi for soot- 
blower operation is available in only 
limited quantities, there is a pause be- 
tween puffs to permit receiver pressure 
to build up to needed value. 

Ash Disposal. About 125 ft from the 
plant a tract of low land is available 
for discharge of ashes. A United Con- 
veyor Corp pneumatic conveyor sucks 
ashes from boiler ashpit and lifts them 
to a mixing unit mounted above plant 
roof. Here the ashes are mixed with 
water to form a slurry that is spouted 
through a 6-in. line to the low area. 
Baled straw forms a dike to hold the 
ash until the water has filtered away or 
evaporated. Fill formed is firm and 
hard. This system also removes flyash 
from the collector. 

Blowdown. Yarway tandem seatless 
blowoff valves serve boiler’s lower drum. 
Each sidewall header is fitted with a 
drain valve. Steam drum has a continu- 
ous blowdown connection led to a Han- 
cock flow-control valve at the operating 
floor level. 

Blowdown passes through two heat 
exchangers before discharge to sewer. 
First exchanger heats boiler feedwater. 
second heats makeup water. Thermo- 
statically operated valve set at 95 F 
discharges water to sewer at that tem- 
perature. 

Water level in boiler is kept at de 
sired point by a Copes 2-element con- 
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that drives boiler 


STEAM OR COMPRESSED AIR can 


be used in the vertical engine 


fans. This insures continuous operation 


ROOF OF NEW PLANT hos stack and ash-handling equipment neatly arranged for easy 
operation and maintenance. Stack height can be increased in the future, if needed 


trol. A new Union outside end-packed 
reciprocating feed pump is run at the 
necessary speed by a Copes excess-pres- 
sure contreller. An _ existing duplex 
pump serves as a standby. 

Zeolite softener used for the old plant 
Phosphate 
solution is injected into feedpump suc- 
tion to reduce scale formation in the 


serves the new one. also. 


new boiler. 

Combustion Control. Republic con- 
trol board, fitted with a steam-flow in- 
tegrator and recorder, a CO. indicator 
and recorder, and a master controller, 
constitutes control equipment for the 


new boiler. Records are easily kept 
with the readings from these units and 
they will help improve operation. 
Operation. During construction of 
this plant the operators took a keen in- 
terest in all the equipment and have 
had no difficulties since the plant went 
on the line. Efficiencies of 75 to 80% 
have been consistently maintained. 
The new plant is far superior to the 
old one. Careful design and planning 
give adequate capacity for the present 
and will permit easy expansion in the 
future. Design and consiruction were 
done by The A Bentley & Sons Co. 


PLANT OPERATION AND MAINTENANCE SECTION 115 


a aa 
; 
n 
il 
il a 
d 4 4+} 
& | 
ies 
| 
uct 
)F 
fan 
by | 
be | 
am 
tric 
the 
nd 
ex- 
el. 
ex- 
ary 
nd 
ER 
| 
ad 


DIESELS & GAS ENGINES 
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Residuol-fuel supply header 


Retief valve 
20 psi x 


PIPING HOOKUP for Clay Electric Co-op, Keystone Heights, Florida, where . . . 


Residual Fuel for Diesels Saves Up 


® You TOO CAN SAVE by switching to 
residual fuels for your diesels—but 
there are many ifs. We summarize some 
of these in the true or false facts on 
the facing page. 

Our Experience. We've lowered our 
net production cost 25% at Keystone 
Heights by using bunker-C oil in our 
five Cooper-Bessemer diesels. Three are 
turbocharged 15x22-in. 1450-hp 300-rpm 
units. The other two are non-charged 
13x16-in. 670-hp 400-rpm engines. 

In 1950 production cost on distillate 
oil ran 9.914 mills per kwhr. In ’51 this 
dropped to 9.121 with residual fuel. 
Steady decline has continued: 8.395 
mills per kwhr for ’52, and 7.629 for 
first nine months of °53. This reflects 
our winning battle against troubles with 
residual fuel. 

Using Residual Oil. The two smaller 
engines needed no changes when we 
switched from light to heavy oil. In the 
three large engines we had to make only 
a slight reduction in nozzle-tip hole size. 

Major change in our plant was in fuel 
system. Diagram above shows how two 
fuels are piped to the engine. Light 
distillate is used for cold starts, and we 
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switch to it for a few minutes before 
stopping an engine. Also, we must have 
light fuel piped to each engine because 
during a power failure the motors driv- 
ing our residual pumps might stop. 

At first we had 3-way valves the opera- 
tor could open manually to switch from 
one fuel to another. But this took too 
long and we found it impossible for an 
operator to change over to keep several 
engines running. 

Now we use only check valves to se- 
lect fuel that the engine burns, as dia- 
gram shows. When pressure falls in resi- 
dual-fuel line because power supply to 
pump fails, higher pressure in light-oil 
line opens check valves to supply fuel to 
engine. Light-oil pumps are engine 
driven, so there is pressure in these lines 
as long as engine runs. This fuel is 
never turned off—only the higher pres- 
sure of the residual oil prevents light 
oil from entering engine’s fuel pumps 
through the check valves. 

Since the greatest economy comes 
from running as much as possible on 
residual, this hookup saves us money. 
During thunderstorms we had to run on 
only light oil when we had 3-way valves 
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instead of the check valves we now use. 

Another important feature of our sys- 
tem is continuous recirculation of resi- 
dual oil. After heating for centrifuging, 
the residual is kept in motion and 
burned as soon as possible. If residual 
in our plant is allowed to stagnate after 
heating and centrifuging, it can pro- 
duce a gummy paste that blocks strain- 
ers in a matter of minutes. So we try 
not to store any clean fuel. Our engine 
doesn’t use any filters for residual oil 
because they would quickly clog when 
engine was idle and there was no flow 
through them. 

Blending cuts gross savings possible 
because it raises fuel price. It offers us 
no savings in operating costs. It only 
reduces the viscosity of the fuel, allow- 
ing fuel pumps and nozzles to work 
right at lower fuel temperatures. 

Though blending lessens the concen- 
tration of impurities present in the resi- 
dual fuel, it does not eliminate their 
danger. With an unsuitable residual it 
merely lengthens the time before trouble 
shows up. 

Blending may be necessary for some 
engines because their fuel pumps cannot 
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residual oil 


in this plant 


Facts on burning 


TRUE: 


OPERATING COSTS are slashed when right fuel is used 
BUNKER C costs only about half as much as distillate fuel 
UNCHECKED TROUBLES can eat up initial fuel savings 


WRONG RESIDUAL gives sky-high maintenance cost, lube trouble 


ENGINES NEED less residual fuel (it has higher Btu per gal) 

OIL MUST BE CLEANED and heated before delivery to engine 

ENGINE SIZE and speed do not appear to affect residual use 
. FOR REAL SAVINGS, residual oil must be burned steadily 


FALSE: 


BIG CHANGES are needed in engine fuel system 


OPERATORS DON’T CARE what they burn—residual or distillate 


ANY OLD LUBE filter is OK for engine burning residual 


FUEL FILTERS will remove all dirt in residual oils 


MIXING residual with distillate solves all problems 


to $4500 a Month 


be heated enough. But before deciding 
to use blended fuel, try in every way 
possible to use straight, unblended resi- 
dual. Don’t lose a large slice of the 
possible proft because of someone’s 
opinion on blending. After all, the ul- 
timate test is the engine itself. What it 
will or will not accept should be your 
guide. 

Heating Fuel. Where engine has but 
one high-pressure fuel pump, all fuel 
goes through it, carrying enough heat to 
keep pump hot, unless engine is small. 
Oil has only about half the heat-carrying 
capacity ‘of water. So it cannot be ex- 
pected to handle the heat loss from the 
engine’s fuel system—pumps, piping, 
nozzles, etc—unless the engine burns a 
fair quantity of fuel per minute. Be- 
cause residual oil becomes fluid enough 
to handle at a relatively low tempera- 
ture, the lack of heat-carrying capacity 
is only a minor inconvenience. 

At our Bradenton, Fla. plant we have 
a 73-hp diesel whose main heat input to 
the fuel pumps is from the water jacket. 
This is kept at 240 F and insures that 
the pump and nozzle temperatures are 
satisfactory. 
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Where engine has an individual pump 
for each cylinder and the pumps cannot 
be heated by engine, bleed-back to low- 
pressure header will set up a circulation 
of hot oil. Or electrical heating of nozzle 
lines may be used. One special trans- 
former can heat all fuel lines. 

Ideally, jacket temperature for resi- 
dual fuel should be 220-240 F. Final 
step in fuel heating should take place 
in engine’s high-pressure system. Steam 
or hot jacket-water is suitable for sup- 
plying heat in fuel processing. Waste 
heat can be used to keep engine at oper- 
ating temperature while it is off the line. 
Then the engine is started on residual 
oil. But light fuel should be piped to 
engine for emergencies and for running 
in after overhauls. 

Water in Fuel. We don’t attempt to 
separate water from the residual oil dur- 
ing processing. At first we tried to re 
meve water, but we ran into too many 
operating troubles. Not only that, some 
water in the fuel actually improves the 
action of our strainers if the water is 
well mixed with the oil and is not al 
lowed to flash into steam. The small 
amount of water normally present wi!l 
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By ROBERT DODD, Chief Engineer 
Clay Ele-tric Co-op, Keystone Heights, Fla. 


be kept well dispersed, if you do not use 
filters that act as emulsion breakers. 

When we receive a large amount of 
water in a fuel delivery, we drain it 
from the storage tank, using the bottom 
drain valve. In three years, we haven't 
found any free water in the fuel system 
except where the wrong types of filters 
separated it from the oil. 

Centrifuges are the only part of our 
fuel system needing periodic attention. 
ut they are sized so they hold enough 
dirt to run a reasonable time between 
cleanings. Meter on each centrifuge 
shows number of gallons of oil handled 
since the last cleaning. Operator checks 
on the dirt in the fuel and lets the cen- 
trifuge run until it is loaded to the de- 
sired limit. This reduces number of 
cleanings per day, allowing him to spend 
more time on work other than fuel proc- 
essing. 

Centrifuge size is extremely impor- 
tant. Small units with high throughout 
rates may have so little dirt-holding 
capacity that one unit fills while the 
other is being cleaned. Selecting these 
small centrifuges may lead to a situa- 

(Continued on page 214) 
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REFRIGERATION 


“Wow, what power bills! 


Guck! Lal me tae...” 


Refrigeration Trouble Shooting 


Taking bugs out of plants that contractors balled up or that operate poorly is 


an old story to C T Baker, Atlanta Ga. These three cases needn’t have happened 


CASE NO. 1: Power bills skyrocket to stratosphere—and how 


An old refrigerating plant had two compressors totaling 38 
tons capacity. One machine handled a group of rooms at 
36 F; the other, another group at 55 F. 

Room thermostats controlled both compressors. In sum- 
mer, they ran 16 to 18 hours per day; in winter, only 12 to 
14 hours, depending on outside temperature and volume of 
produce handled in and out of storage. 

Unit coolers were wired so that when temperature of any 
room was at needed degree, solenoid valve controlling the 
liquid supply to that room would close and shut off refriger- 
ant supply to cooling unit. 

Last room of either group to be cooled to desired point 
would cause thermostat to close solenoid valve and stop com- 
pressors. 

First room of either group to call for refrigeration would 


start compressors and open solenoid valve. This happened 
even though the plant was automatic. So the owners nat- 
urally got alarmed at high power bills. 

I checked the installation and found that the 3-hp fan 
motor on evaporative condenser and 1/3-hp motor on water 
spray-pump operated 24 hours a day, 365 days a year, regard- 
less of whether either compressor was on the line. 

First, I changed the control wiring arrangement. That cut 
power bills way down. Controls are now wired to stop fan 
and spray pump when thermostat stops the last of two com- 
pressors. Controls also start both machines when either oi 
two compressors are started by any thermostat in response 
to predetermined rise in room temperature. 

Yearly saving in horsepower hours from these changes 
more than paid costs of straightening out this job. 


118 PLANT OPERATION AND MAINTENANCE SECTION POWER 


| (Nw 
\ 


CASE NO. 2: Doctors caught with dead air 


Doctors and dentists occupied three floors of an ‘office build- 
ing, but these tenants were planning to move to an air-con- 
ditioned building. So the building managemest promised 
to air-condition their offices. Of course, rents would be jacked 
up. Owners and tenants finally agreed. Then bids went out, 
and here, as usual, the low bidder got the job. 

Central-station-type plant went in basement. Air-cooling 
units were stuck in closets and cubby holes of offices to be 
conditioned. 

Soon after placing the units in service, doctors and dentists 
complained about stale air and poor ventilation. They said 
their patients were also kicking. I was asked to check the 
installation. 

Air was stale, and there was no question about it. It was 
noticeable in all offices, except where tenants had opened 
windows and installed portable fans to circulate fresh air 
from outside. 

I asked why no provision had been made for outside-air 
ventilation. Answer was that both owner and contractor had 
mutually agreed to keep down their costs by not using any 
outside air. 

Here’s what I found out on checking their agreement put 
in writing: 

“To produce within air-conditioning space an average dry- 
bulb temperature that would not exceed 83 F 
not over 80 F. 

“Reduce average relative humidity within air-conditioned 
space at above temperatures, to value that would not ex- 
ceed 50%. 

“This performance is based on: Outside-air dry-bulb tem- 
perature of 95 F. Outside wet-bulb temperature of 76 F. A 
maximum occupancy of 96 persons. A maximum heat load 
of lights, motors and other electrical apparatus of 18,000 
watts. 


but in suite 3, 


“Assumption that all doors. windows and other openings 
to space are to be kept closed except for ordinary traffic to 
and from enclosure.” 

If there’s one place that calls for good ventilation, it’s a 
doctor’s or dentist’s office where many odors are generated. 
But here they hit upon a way to hold down first cost by leaving 
out everything possible—they just installed a skeleton plant. 
In their efforts to cut corners, here are some things needed 
for every plant that the contractor tried to save on: 

Pipe Strainers. As readers know, solenoid valves and ther- 
mal expansion-valves are easily damaged by grit and scale 
loosened in piping by oil and Freon. To protect from serious 
damage, always install strainers. But that equipment was left 
out on this particular job. 

Contract called for air filters on all air-handling units. 


Squawking patients. . . 
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and a hot motor... 


This was specifically stated in agreement. Actually, only 
two of 12 units had filters. So-called filters on remaining ten 
air-handling units were close-mesh wire screen, placed on 
an air-inlet section of individual units, which were of very 
little value. ' 

Overheating Motors. Secondary voltage in area of building 
is 208 v. Compressor motors become very hot during days 
when compressors operated eight hours per day during hot 
weather. 

I found 220-y motors driving compressors, condensing water 
pumps, etc. Entrance switch showed 194 v and 192 v at motor 
terminals, or 28 v below that needed. This is 22%. No wonder 
motors overheated. 

Here’s how evaporating temperature affected power costs. 
It’s almost a universal rule in Freon-12 air-cooling units that 
evaporating temperature of 40 F be maintained in coils. This 
corresponds to 37 psi. But on this job, I had to drop suction 
pressure at coils to 28 psi or 30 F for guaranteed room tem- 
peratures and humidity. This represents a drop of 9-psi suc- 
tion pressure, with corresponding reduction in compressor 
capacity, longer compressor operating time and greater power 
bills. 

Later, it cost a lot of money to improve air-conditioning 
service. While the changes made helped operation, results 
were not what they could have been if project had been 
properly designed and installed in the first place. 


CASE NO. 3: 


Small air-conditioning plant had a 4-cylinder 600-rpm Freon- 
12 compressor, driven by a 714-hp motor; a watercooled con- 
denser and a 3-row fin-coil air-cooling unit. Equipment served 
textile mill offices in Georgia. 

Early in June of plant’s third season, office workers com- 
plained of heat and humidity. Here’s what I found: (1) 
Cooling coils encased in ice and frost. (2) Refrigerant’s 
evaporating temperature inside coils was 16 F. (3) Air filters 
were plugged with cotton lint and dust. (4) Air-outlet grills 
on chilled air-supply duct were partly stopped with dust 
and cotton lint. 

After replacing plugged filters and cleaning air outlet- 
grills, normal suction of 40 psi corresponding to 44 F re- 
turned. An hour after starting plant, temperature of air enter- 
ing the air-conditioned space was normal. The office force was 
hard at work and happy again. 

Many business men still think it’s sound practice to pro- 
ceed without benefit of clergy. They seem to have the confi- 
dence of ignorance in matters pertaining to engineering theory 
and practice. But they always pay for this mistake later. 


Cotton time in Georgia 


but everything ended happily 
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Get a nodding acquaintance 
with extreme-pressure-lube 
test machines. But don’t let 
results outweigh the more 
conclusive data from full- 


scale-gear lube tests 


Quickie E- 
Tests of Gear 


Lubes Can 
Mislead You 


ALMEN 


A mild-steel shaft turns at 600 rpm 
between two steel bearing halves. As 
the operator adds load in 2-lb incre- 
ments it’s carried to bearings through 
levers. Meanwhiie, the lube to be 
tested is placed in contact with bear- 
ing halves and shaft. 

Bearing halves are designed not to 
touch at the parting edges. As shaft 
rotates, frictional torque needed to 
keep bearing halves from turning is 
indicated on a pressure gage. To run 
a test the machine is first operated 
for 30 sec at no load. Then load is 
applied by hand, 2 lb every 10 sec, 
until seizure, or when 30 lb have 
been applied. Each 2-lb addition is 
equivalent to about 1000 psi on pro- 
jected bearing area. 

Failure can be quickly spotted 
either by bearing noise or an abrupt 
change in gage-pressure, indicating 
frictional drag. Assuming uniform 
test specimens the device gives rea- 
sonably consistent results on any 
given lubricant, yet not across the 
board. For instance, a series of lubes 
developed to prevent hypoid gear 
scoring will not rate alike on the 
test rig. Also, by reducing speed, 
failure-load may be changed. 


FALEX 


Two V-shaped bearing blocks and 
a shaft are the heart of this unit. 
Nominal operating speed is 290 rpm. 
Lube sample in a test cup is placed 
so V-blocks and shaft are partly sub- 
merged. A thermocouple is clipped 
to one V-block while a heating ele- 
ment brings oil temperature to 210 F. 
Load is run up automatically and the 
test run 3 min. Then load is in- 
creased to 500 lb, and unit operates 
another minute. Further’ load in- 
creases follow, in 250-lb increments, 
till seizure. At some point, torque 
indicator suddenly increases from, 
say, 30 lb-in. to 50 to 150 lb-in., often 
accompanied by squealing. The anti- 
weld evaluation can be made only 
in the brief period right after this 
pop-up or seizure. 

Where the lubricant being tested 
lacks anti-welding properties there is 
a tearing-out of metal resulting in 
a weld-type seizure. But if some type 
of sulfur is present in the lubricant, 
a high torque may develop till the 
protective shear pin in the tester is 
twisted off without scoring showing 
up. In such cases, failures, referred 
to as torque seizures, are not a re- 
flection on lube anti-weld properties. 


> Eacu of the extreme-pressure-lube testers above was 
developed as a low-cost device to evaluate the load-carrying 
ability of gear lubricants. The aim was a simple lab-type 
tester rather than expensive gears that were destroyed in 
every test. Designers hoped for results paralleling those 
with gears. 

SAE machine resulted from a cooperative effort to de- 
velop a tester that closely duplicated contact conditions 
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between gear teeth. But time has shown it gives no better 
correlation than its predecessors (Floyd, original GM, 
Almen, Timken). In brief, to use any of these testers 
intelligently one must first know what a lubricant will do 
on gears in service. 

Some of these units, particularly Almen and Falex, 
have been used for demonstrating engine oils. But oper- 
ating conditions in a test machine are not at all comparable 
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Acting like a pair of rollers, two 
narrow cylindrical test specimens 
turn in line contact with each other, 
but at different speeds resulting in 
sliding contact between them. Speed 
ratio of both rollers can be varied as 
well as speed of rotation. Pressure 
between specimens, and its rate of 
application, can also be varied. The 
test specimen on the lower shaft is 
partly submerged in the lubricant in 
an oil box. 

When a test starts, unit runs 30 
sec at initial load of 15 to 20 Ib. 
as read on scale. Load then auto- 
matically increases while operator 
watches for scoring. Remember, test 
results are sensitive to shaft align- 
ment, looseness, test specimen eccen- 
tricity as well as accuracy of mount- 
ing and surface finish. 

In general, consistent results are 
difficult even for highly skilled oper- 
ators. As an example, results from 
four laboratories on one lube sample 
were 71, 104, 237 and 282 lb. Sur- 
face finish is mighty important. Very 
smooth specimens tend to reduce 
ratings of some lubricants, yet raise 
others. To date there has been no 
complete standardization on finish. 


SHELL 4-BALL 


Three of the four balls in this unit 
are held firmly by a wedge ring in a 
fixed position relative to one another. 
The fourth, fastened in a chuck, is 
driven by a motor while in point con- 
tact with the three fixed balls. When 
operating, a predetermined axial 
load is applied between top and 
lower balls. Load is applied by 
weights hung on a loading arm that 
acts to force the lower balls upward 
against the rotating bal!. Speed of 
top ball is constant at about 1735 
rpm. Test lubricant is placed in a 
cup surrounding ball assembly. 

A drum chart driven by a syn- 
chronous motor records duration of 
run and relative changes in friction 
indicated by torque bar. Lube tem- 
perature is not controlled during the 
test. Operating procedure differs 
from other testers in that interpreta- 
tion of results is not based on a sin- 
gle observation but on a series of 
perhaps ten tests. 

Test data are plotted on log-log 
paper with the load as abscissa and 
“wear-spot diameter” as ordinate. 
Wear-spot diameter is average of six 
measurements of wear-spots made on 
the three stationary balls. 


TIMKEN 


This tester has a rectangular test 
block that operates in line contact 
with a rotating cylindrical specimen. 
Bulk lubricant temperature can be 
varied. 

When testing, lubricant is first 
brought to specified temperature, 
motor brought to speed, and lube 
allowed to flow over test parts and 
recirculate. Load is applied and test 
is run at a prescribed speed 10 min 
unless scoring occurs before time 
runs out. If at end of 10 min the 
block surface is scratched or scored, 
limit of the lubricant has been ex- 
ceeded. If the block is smooth, lube 
has passed its test. 

Where there is evidence of failure. 
the test is repeated at a lower load. 
If the value at which the lube fails 
is wanted, an incremental loading of 
10 lb is used and the test repeated. 

This machine is often used to eval- 
uate the so-called abrasive properties 
of a lubricant. When so used the test 
pieces are weighed before and after 
each run. An abrasive run is gen- 
erally for 6 hr at a 33-lb load. The 
tester also has a friction-lever system 
permitting the coefficient of friction 
to be determined. 


etter to those in engines. In gear lubrication two hardened tually, their chief and correct uses are to check on uni- 
GM, steel surfaces rub and roll over each other at speeds con- formitvy of a given product and for laboratory develop- 
sters siderably lower than in engine bearings or cylinder walls. ment work. Trouble crops up when they are used for per- 
ll do Engine bearing loads seldom exceed 4000 psi. On gears, formance testing. To date there is no tester, for evaluating 

loading may range from 75,000 to 450,000 psi. So with load-carrying ability of gear or engine lubricating oils, 
alex, such extreme differences there is little correlation between that is, acceptable to the Am. Soc for Testing Materials. 
)per- engine and test-machine results. Background data for this article were supplied by the 
able Where can such testers be used to advantage? Ac- Socony-Vacuum Oil Company, Inc. 
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Triplex high-pressure homogenizer 
pump mounts on its motor housing 


----Pressure -gage 
connection 


Pressure - 
relief valve 


Suction 


Cross section through triplex high-pressure homogenizer pump shown in Fig. 1. 
The operating mechanism in this unit is completely isolated from fluid pumped 


New Sanitary Pumps Keep Clean Liquid Clean 


SEVERAL Types of units operate on 
the principle of the diaphragm pump, 
but are of a different design. One of 
these is the triplex high-pressure homog- 
enizer pump, Fig. 1 and 2. Its operat- 
ing mechanism is isolated from the 
liquid pumped, like the unit in Decem- 
ber Power (Fig. 4 on p 125). 

The section to the right of Y-Y, Fig. 
2, is the pump with its ball suction and 
discharge valves and _pressure-relief 
valve. Driving mechanism to the left of 
X¥-X has a camshaft D on which there 
are three cams, C,, Cy and Cz, that 
drive actuating pistons P. Camshaft D 
gears to shaft B, driven through a mul- 
tiple V-belt by a motor in the unit’s 
base. Pistons P, their cylinders and 
part of their operating mechanism are 
continuously immersed in the actuating 
fluid, which is oil. 

Synthetic-rubber pulsator R is bonded 
to sleeve E. A metal support S inside 
the pulsator connects to cylinder F 
Actuating piston P operates inside cyl- 
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By F A ANNETT, Contributing Editor 


inder F. This piston has a collar H that 
takes the tension of spring J. 

Arm A pivots at T. Cam C, rides 
against ball-bearing roller G on a stub 
shaft in A. A second ball-bearing roller 
on A contacts the end of piston P. In 
Fig. 2, cam C, has pushed piston P to 
the discharge position against the ten- 
sion of spring J. When the camshaft 
makes half a revolution, cam C, will 
have moved 180 deg. This lets piston P 
move to the left and uncover ports O 
to make up any slight oil leakage from 
the cylinder. It is now ready for the 
discharge stroke. 

Pressure inside the rubber pulsator 
is relieved and it contracts onto its sup- 
port, to create a vacuum inside cylinder 
F,. Liquid then flows into the cylinder 
through ball suction valve V. When 
cam C, makes another half revolution, 
arm A moves piston P to the position 
shown and drives oil into rubber pul- 
sator R. This pulsator expands and 
forces liquid out cylinder F, through 
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ball discharge valve V, and the dis- 
charge. Since this is a triplex unit, it 
makes three pulsations 120 deg apart 
for each revolution of the camshaft. 
Flow is fairly constant. Discharge pres- 
sure is measured by a gage connected 
to the actuating cylinder at K. 

Because the pumping end of this unit 
has no rubbing parts it can run dry with- 
out damage, and is self-priming. These 
units handle sizings, corrosive liquids, 
dairy products, other foods, lubricants, 
paints, vegetable oils and many similar 
products. They are built in four sizes 
from 0.5 to 2.5 gpm and for pressures 
up to 3000 psi, but have operated to 
6000 psi. All parts of the unit in con- 
tact with the liquid pumped are 18-8 
stainless steel except the pulsator, which 
is made of an odorless and tasteless 
synthetic rubber, impervious to oil. The 
rubber is suitable up to 220 F. 

Finger Squeeze. The pump in Fig. 3 
also uses a flexible rubber tube 7 for 
its pumping element. But instead of a 
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Discharge 


Flexible rubber-tube pumping element here is squeezed 
by a series of cam-operated sequence-actuated fingers 


A cam-actuated stainless-steel bellows does the pumping 


in this unit with a rating to 9 gpm at 30-psi discharge 
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compression ring, a series of fingers 
squeeze the tube. As these fingers com- 
press the tube in sequence, they force 
liquid from suction to discharge. In Fig. 
3, finger A has closed the tube and 
trapped a quantity of liquid in it. 
Fingers L, K and J are lifting to release 
the liquid to discharge while fingers 
B, C, D, etc, compress the tube to force 
the liquid out. 

At a given period in the cycle the 
fingers on the left begin to lift to let 
liquid flow into the tube, while fingers 
on the right compress the tube to com- 
plete the discharge. When discharge is 
finished the fingers are again in the 
position shown, ready to start the next 
discharge stroke. Cycle of the cam- 
operated fingers is timed so the tube 
is always tightly closed ‘at the same 
position; discharge valve is not needed. 

Either fluid or gas can be pumped. 
With properly selected tubing a vac- 
uum of 28 in. of mercury can be main- 
tained. Discharge pressures up to 25 
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psi are practical. Tubes are made of 
gum rubber, neoprene or tygon. Inside 
diameter ranges from 3/16 to % in. 
Flow rate at 475 rpm ranges from 0.1 
to 0.5 gpm. Pump is suitable for speeds 
up to 500 rpm. 

Bellows pumps, Fig. 4, are built to 
meet the needs of research chemists and 
chemical engineers. Unit in Fig. 4 is an 
interesting design in whi: .« the pumped 
liquid is isolated from the working 
parts. It does not have any packing. 

The pump consists of a stainless- 
steel suction and discharge ball-valve 
assembly and a stainless-steel bellows 
B with spring expanders S of the same 
material. The bellows is closed by mov- 
able plate M, guided by spring posts P 
fixed in top plate JT and base H. Bel- 
lows post A extends dowi through a 
bushing G to bearing plate D, pivoted 
at E. 

When operating cam C is in position 
shown, the bellows expands and takes 
in a charge of liquid through the suc- 
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tion valve. As the cam turns to its top 
position, indicated by the dotted circle, 
it lifts the bearing plate to compress the 
bellows and force liquid out through 
the discharge valve. 

Discharge capacity can be adjusted 
by raising or lowering sleeve F by nut 
N to control expansion of the bellows on 
the intake stroke. Lowering sleeve F 
lets bearing plate D drop farther and 
the bellows expand to a larger capacity. 
Then when the cam lifts plate D there 
is more liquid in the bellows to be 
forced out the discharge. 

If plate D is lifted by sleeve F to 
where the cam cannot touch it, the bel- 
lows will not be compressed and the 
pump’s capacity is zero. So by limiting 
the expansion and contraction of the 
hellows, pump capacity can be adjusted 
from zero to rated value. These units 
are built with 14-in. bellows for 0.12 to 
9 gpm, for pressures up to 30 psi. 
Photo by courtesy of Pioneer Division, 
Scott & Williams, Inc. 
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Modern station’s packaged air conditioner helps... 


Give Power-Plant Operators More Working 


You may be able to use an air-conditioning unit in your plant 


today. Here’s what one large station learned 


By A A HANSON, Manager, O H Hutchings Station, The Dayton Power and Light Co 


& To sustiry comfort air conditioning 
for a power plant you must study bene- 
fits that are often difficult to put into 
terms of dollars and cents. The Dayton 
Power and Light Co did just this for 
their new O H Hutchings Station. Re- 
sults show benefits gained include better 
worker comfort and health, improved re- 
lations, better productivity and effi- 
ciency. 

System Details. Chemical-type hu- 
midity-conditioning equipment keeps air 
at 82 F and 45% relative humidity, ideal 
for this type work. See Power, March 
‘53, pp 74-77, for prime-mover and 
boiler details of this station. 

Indoor temperature is controlled by 
cooling and heating coils, while a Katha- 
bar 5000-cfm humidity conditioner con- 
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trols amount of moisture in the air. All 
air used in the system is filtered. This 
deadens noise, eliminates odors and dust 
particles. 

Diagram, facing page, shows system 
operation. Total intake is 38,520 cfm. 
Of this, 33,520 cfm goes to the base- 
ment, locker rooms and power plant. 
Before reaching these areas this air is 
filtered and heated or cooled, depending 
on the season of the year. The remain- 
ing 5000 cfm is dehumidified in the 
Kathabar unit from 118 grains per 
pound to 29. 

This dehumidified air is then com- 
bined with recirculated air, filtered, and 
heated or cooled to 65 F, 74 gr per Ib. 
The moisture is delivered to each of the 
three zones at 70 F, 60 gr per Ib, main- 
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taining conditions within 82 F, 74 gr per 
lb (45% relative humidity). 

Use of a large percentage of recir- 
culated air is possible because the mois- 
ture reduction in the conditioning unit 
carries the entire -latent load of the 
areas, 300,000 Btu per hr. The summer 
sensible load of 224.000 Btu per hr is 
compensated for by the cooling coils in 
the recirculated air ducts. 

Operation. The humidity conditioner 
contains an absorbent solution, lithium 
chloride, whose capacity to absorb mois- 
ture increases as its temperature is re- 
duced. Well water at 60 F is used in this 
unit. 

The 5000 cfm of fresh air to be con- 
ditioned is brought into the washer sec- 
tion of the unit. The air passes over a 
rain of the absorbent solution while both 
are flowing over the cooling coils. After 
the solution picks up the required 
amount of moisture it falls into a sump 
while the dehumidified air goes to the 
distribution system. 

An automatic pumping arrangement 
returns the solution from the sump to 
the flood point for further dehumidifica- 
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PACKAGED-TYPE air conditioner, above 
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left, discharges conditioned air to three systems for distribution throughout the plant 


Comfort, Greater Efficiency on the Job 


tion passes in the air-conditioning unit. 
When the absorbent solution becomes 
dilute a small portion is automatically 
pumped to the regenerator section of 
the unit. Here it passes over steam coils, 
operating at 25 psig, which heat the 
solution, forcing it to give off the excess 
moisture. Excess moisture is purged to 
the outside by a scavenger air stream. 
In the O H Hutchings station the de- 
humidifier removes 544 gallons per day 
of moisture from the air in the system. 
Once the moisture passes from the solu- 
tion the regenerated liquid returns to 
the air-washer section of the unit for 
more dehumidification passes. 
Absorption-type air conditioners have 
special appeal for power plants because 
the three principal inputs to the system 
low pressure steam, water and electric 
power—are available at low cost. 
Savings. Though it may not be appar- 
ent at first glance, air-conditioning a 
power plant can save many operating 
dollars. Pressurizing the building and 
filtering the intake air reduces dust and 
dirt nuisances. This saves labor and ma- 
terials needed in cleaning, maintenance. 
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Other savings include reducing ab- 
senteeism, attracting a better class of 
workers, lessening work-force turnover, 
improving morale and increasing both 
quality and quantity of work. Increased 
safety accompanies improved working 
conditions. 

You can be a help during power-plant 
planning by pointing out other savings 
air conditioning will effect. Though 
these have to do with building construc- 
tion they concern the operator because 
he must spend a large part of his work- 
ing time in and around the power-plant 
building. 

Construction Savings. Cheaper build- 
ing construction is possible, lowering 
the cost per square foot because fewer 
windows are needed. Their main pur- 
pose in an air-conditioned building is 
for illumination, not ventilation. 

A smaller heating plant can be used 
because there is less crack area and 
glass exposure. Heating bill will be 
lower, winter comfort greater. 

Fewer windows permit uniform con- 
trolled lighting, giving workers better 
eye comfort on the job during the day 


and night. This trend is now appearing 
in many different types of industrial 
structures of modern design. 

High temperatures have long been a 
problem to power-plant operators. That 
they sap stamina, increase fatigue and 
lessen acuity is a known fact. Though 
comfort air conditioning may seem like 
a luxury, it is definitely an economic 
asset, as the list of savings above indi- 
cates, 

Planning. Don’t install an air-con- 
ditioning system for your power plant 
without competent advice. Heat loads, 
humidity conditions and many other fac- 
tors involved in successful air condi- 
tioning require careful analysis by an 
engineer familiar with power-plant re- 
quirements. 

More comfort and better health are 
ahead for you and your employes if you 
work in an air-conditioned plant. So in- 
vestigate today. The results will please 
you. Remember, a plant needn’t be new 
to use air conditioning effectively. Many 
older plants can profit by installing 
units correctly selected for existing tem- 
perature, humidity. 
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2. Set up your pull-rope in pit 
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3. Tie rope to cab 5. Rig up chain-falls 7. Disconnect old cables 


The 13 Steps in Reroping Today’s 


e Whether you have your own elevator-maintenance crew or 


let the work out, here is what you can expect and what you pay 


for in a reroping job 


e Along with the how-to roping steps is steel-cable info, in- 


cluding inspecting, unreeling, handling, resocketing—safety 


By W J PRISE and W WILLEKE, The Maintenance Co, New York, N. Y. 


® ELEVATOR CABLES, or wire ropes as 
they are more often called, must be flex- 
ible enough to avoid cracking and break- 
Yet they 
have to wear well for a long spell. Re- 
placing these ropes is a major, costly 


ing under trying conditions. 


operation so the power engineer aims to 
have as long a period between reroping 
as possible. 

Elevator manufacturer determines 
original selection of sizes and number of 
ropes. This depends on load carried and 
operating conditions. Also, it is gov- 
erned by requirements of the elevator 
safety code. Construction of cables is 
adapted to special needs of service. 
Mileage accumulated by these ropes is 
very high. For modern high-rise eleva- 
tors, 10,000 miles a year is considered 
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normal, Most common material used in 
construction of elevator wire ropes is 
mild-steel with tensile strength of about 
85.000 psi. 

Operation of the ropes is subject to 
contradictory requirements. They must 
possess great strength and, at the same 
time, withstand numerous bendings with- 
out signs of dangerous fatigue or break- 
age. It is impossible to adhere to one 
requirement without sacrificing another. 
Consequently, some sort of a compro- 
mise is reached in manufacture. 

Type Cables. Most elevator rope con- 
sists of an outside layer of steel wires 
forming spiral around stiff hemp center. 
This construction offers cushion effect, 
safe squeezing of wires, and flexibility 
in movement of steel strands on outside 
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of rope. Variation in size and number of 
strands in elevator rope makes it pos- 
sible to adapt cables to specific require- 
ments of different jobs. The way strands 
are laid in rope is also important. 

Regular-lay rope has strands twisted 
in opposite direction to rope lay. This 
rope comes in either right or left lays. 
Another type, lang-lay, has strand and 
rope twisted in same direction. Lang- 
lay rope is more flexible than regular- 
lay but is more difficult to handle and 
has a tendency to kink. Regular-lay 
construction is the most popular in ele- 
vator applications. 

Since elevator operation carries with 
it a great demand for safety, preventive 
maintenance is of top importance. 

Rope Inspection. Every  elevator- 
maintenance plan should include pe- 
riodic cable inspection. We find rope 
order every three 
months. Ropes on an elevator do not 
all wear evenly. Uneven tension, dif- 
ference in materials, plus installation 
know-how have a marked effect on 
length of service you can expect from 
each rope. Quite often, too, similar in- 
stallations show a different life span for 
their cable. Sharp stops by operators 
or poorly adjusted brakes contribute to 
a short life span. 

Most common method of examination 
uses a ball of waste pressed against 


inspection is- in 
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cables. Broken strands pick up strings 
quickly, showing up break locations. 
Some inspectors use their fingernails to 
pick out break-points. In addition, 
special crescent-shaped scrapers are 
sometimes used to spot breaks. All in 
all, a careful visual examination is 
about the best inspection method known. 
A good look-see shows up actual rup- 
tures in strands and internal damage in 
rope valleys, dangerous slack in spots 
from excessive wear. 

Give thought to the place where in- 
spections are made. As an example, a 
drum-type elevator with motor room in 
basement isn’t well suited for examining 
ropes in motor room only. Less than 
one-half of hoisting and drum counter- 
weight ropes wind on the drum. Best 
spot is the overhead, or atop car. Also, 
check rope connections to drum. 

Rope life depends on many factors: 
method of roping the machine, car 
speed, type steel in rope, diameter of 
sheaves and drums, workmanship tech- 
nique during installation, maintenance. 
Also, number of stops per mile of travel, 
operator skill, condition and adjustment 
of breaks, shape and condition of 
grooves in the sheaves, distribution of 
load amongst cables and, finally, drying 
out of lubricant inside hemp, a function 
of rope care. 


Opinion is divided on where to draw 


JANUARY 1954 


12. Connect cable to overhead 
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CABLE JOINT, sketch above, may be misleading. Single strand should be looped out 
and turned back into an open strand space. Then seize to form a strong locked hook 
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ELEVATOR REROPING 


continued 


ROPE MEASUREMENTS should be filed on cards for future as well as today’s needs 
Steer clear of steel tapes for safety’s sake; a linen tape-roll is generally best suited 


Inspect Rope Every Three Months. Replace 
When 20 Breaks Show Up in One Rope Lay 


the line in replacing rope. Thinking 
varies between insurance companies, 
city authorities and maintenance men. 
When 20 breaks appear on a rope-lay 
we find that it is time to rerope. Flat- 
tened appearance and wear in cable 
valleys are other signs for a change. 

Rope Measurement. After deciding 
to replace cables, first step is determin- 
ing proper length of replacement cable. 
There are several ways, but we find the 
most practical is to make a sketch first 
and then insert all field measurements. 
Some of these measurements may be de- 
termined mathematically, but it is best 
to use a tape and take actual dimensions 
from existing ropes. . 

As a safety precaution, use a linen 
measuring tape rather than steel. While 
taking measurements think of a_per- 
manent card-record system. File-card 
data include length, size and number of 
cables. While you're at it, take dimen- 
sions of all cable hoisting, governor and 
compensating cables even though some 
of them may not be replaced at this 
time. Then you have all data in your 
card file when needed. 

Where there are two identical cable 
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installations and measurements show 
they have a length differing by only a 
few feet, adopt the longer. 

Keep in mind a few thoughts on cable 
replacement. First, elevator cable must 
be continuous. Therefore, one reel is 
needed for each cable to be changed, 
and this reel should contain total length 
of cable required. Also, check that all 
cables for your job come from the same 
manufacturing batch. When they are 
taken from different lots, manufacturing 
differences often show up after instal- 
lation in greater need for adjustment. 

Store ropes in a cool, dry spot, free 
from heavy dust and dirt. Don’t remove 
any paper or burlap wrappings until 
cable is installed; if wrappings are wet, 
remove and dry cable. 

Keep in mind the simple rules of good 
workmanship in installing. For in- 
stance, before pulling out length of wire 
rope be sure that area is clean, free from 
sand, lime, dirt or cement dust. Sweep 
floor thoroughly before pulling out a 
length of rope. Never uncoil it over 
sand, earth or mortar piles. 

Handling. New rope is generally cut 
shorter than that being replaced to com- 
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UNREELING may be done in both posi- 
tions. Be wary of kinking, keep rope clean 


pensate for stretch that develops during 
rope life. Stretch is generally about 
one percent of length. Except for very 
short ropes, it isn’t possible to allow for 
this entire stretch without decreasing 
overhead clearance of car and counter- 
weights to dangerous extent. Serious 
accidents have resulted from installing 
new ropes cut too short. So check 
clearances before cutting. Be sure 
lengths on each installation are identi- 
cal. This precaution eliminates using 
part of shackle adjustment to equalize 
ropes at installation. 

See that men working with wire rope 
use horse sense. For instance, rope 
should be handled carefully so as not 
to twist or kink it. Ultimate strength 
of rope depends upon combined strength 
of individual wires. Where position of 
wires in rope strands as manufactured 
is disturbed, rope may not develop full 
ultimate strength when a load is applied. 

Unreeling. There are three practical 
methods for unreeling wire rope: 

1. Mount reel horizontally on a pipe 
supported by jacks or horses. Then 
have a man pull the rope from reel by 
pulling free end in straight line. Reel 
will revolve as rope unwinds. A board 
held against reel flange acts as a brake 
preventing reel from turning too fast. 
Fast turning might cause a loop to fall 
over the flange, ending up in a kink. 

2. Where it is not practical to mount 
reel horizontally, lay it down flat, using 
a turntable arrangement. Check that 
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ROPE SOCKETING must be preceded by seizing at three points. 
Socket basket length should be at least 434 times rope dia 


wire rope doesn’t drop over bottom 
flange while unwinding. Stop pulling 
at once if loop drops off flange. 

3. Where the rope is coiled rather 
than reeled, release rope’s outer end 
and roll coil along floor in straight line. 

Remember, reroping is a hard job— 
hard from the physical-effort angle. In- 
stallation mistakes are costly. Men must 
be trained for this work, which is the 
reason more and more buildings and 
plants are leaving this type of work to 
the specialist. 

Rope Socketing. Perhaps the most 
important mechanical operation during 
reroping is making up the socket at 
cable ends. A few simple, practical 
rules insure success. 

Seizing or “binding” of rope at several 
points is first step in proper socketing. 
Rope should have three effective wire 
seizings on each end regardless of type 
rope. Make each seizing from 1/32-in. 
annealed iron wire wound tightly and 
evenly. Design wrapping so bend of each 
seize falls into valley between strands 
and away from rope end. 

The first two seizings (A and B in 
bottom sketch, p 127) should be not 
less than 1% in. long, and the third, C, 
not less than 34 in. long. Place first 
seizing close to cut end of rope, second 
not more than 214 in. from first, and 
third spaced a distance from the second 
equal to length of socket. Place seizings 
on rope before making cut. When wire 
ropes are properly seized and socketed 
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the end point of rope can withstand 
80 to 100% of ultimate strength of rope 
itself. 

Length of socket basket should be not 
less than 4°4 times rope diameter. Hole 
at small end of basket should be between 
1/16 and 3/16 in. larger than rope di- 
ameter; the actual figure depends some- 
what on the rope diameter. 

Socketing. Slip severed end of rope 
into socket, after seizing. Then remove 
the first two seizings and cut out hemp 
center as close as possible to third seiz- 
ing. 

In general wire-rope manufacturers 
advocate the use of zinc (spelter) for 
socketing wire rope. They have devel- 
oped a method of separating, straight- 
ening and cleaning the wire. On-the-job 
difficulties are so great with this method 
that without exception we and other 
elevator construction companies use the 
turned-in-strand method. 

This procedure is shown in the pho- 
tograph above, left. We are fully aware 
that this gives a finished socket that will 
develop a lower ultimate 
strength than will the brushed-out spel- 
ter method. But, on the other hand. 
with the turned-in strand method, even 
a poorly made socket develops a con- 
siderable portion of rope strength. With 
individual wires separated and straight- 
ened according to brushed-out spelter 
method, if bond between metal and wire 
is not good, there is little or no holding 
Also, melting point of zinc is 


somewhat 


power. 
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SAFETY CLAMP prevents cab falling if rope snaps at socket. 
Device well-suited for drum units because of extra twisting 


higher than babbitt. Therefore, the dan- 
ger of overheating is that much more 
acute, 

Elevator codes require that all grease 
be removed from cable by wiping strands 
with either gasoline or, preferably, a 
nonflammable solvent. After cleaning, 
bend strands’ ends in, bunch close to- 
gether, taking care that end of each 
strand is turned back the same distance. 
This should be not less than 214 times 
rope diameter. 

Then pull rope into basket as far as 
possible so strands rest in socket basket 
with third seizing just outside basket 
bottom. Next, seal with babbitt. Some 
elevator mechanics omit the preliminary 
washing with solvent depending on the 
hot babbitt to burn off the lubricant. 
But socket tests were made: one with 
rope carefully cleaned and the other 
with rope uncleaned, and both sockets 
gave more than the required 80% of 
rope strength. Difference was 144% in 
favor of cleaned strands. 

Cable Clamp. When an elevator cable 
breaks, lives may be lost. An interesting 
device known as the Lucas-Clamp pre- 
vents an elevator from falling when 
cable breaks at socket (the most com- 
mon place of breakage). This device 
is particularly suited for drum machines 
where twisting of cable takes place. 
Cable must twist as it winds or unwinds 
on drum causing metal fatigue or crys- 


tallization in cable at socket. Invariably.- 


(Continued on page 220) 
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Latest PRACTICAL IDEAS to 


slash your skyrocketing 


Testing Safety Shower Is No Problem Here 


SAFETY SHOWERS, a necessity in most 
laboratories, must be checked at inter- 
vals. Only trouble is that surrounding 
floors and furniture are not built for 
washing down. That always gives the 
plant engineer a headache. 

Photo shows how our laboratories 


solved this problem. A plastic sleeve 

diverts the water to nearest sink, drain 

or window. When not in use, the sleeve 

is removed. Same sleeve can be used 

for all safety showers in a plant. 

Courtesy, Du Pont Experimental Station, 
Wilmington, Delaware. 


Handhole 


Outlet 


Byposs 


| Boftle 
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Filter Keeps Air Clean 


WATER AND OIL in air of pneumatic con- 
trol-circuits clog orifices, make pilot and 
eseapement valves sluggish, and foul up 
the controls. Even minute amounts will, 
when given time, cause trouble. 

To completely rid our system of both 
oil and water we made the tank in 
sketch. This is filled with absorbent 
cellulose cotton, which can be purchased 
in a roll at any drug store. It is cheap 
and is used as an absorbent in pads, 
bandages, etc. 

For our tank we used a piece of 12- 
in. pipe. We welded a baffle with holes 
about 3 in. above bottom to hold filter 
medium. Tank’s bottom was welded on. 

\ bypass for air allows us to inspect 
tank without killing the system. Tank 
is 5 ft high. Handhole was machined 
and welded onto the top. Cover was 
machined, drilled and bolted on with 
bolts 984 inches in size. Our system 
operates at 100 psi. 


K M Waitt Finn, Mo. 
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Tubes 
Refractory 
Stee! 
battens 
Yasuloting blocks 
Insulate Watercooled 


Furnace Walls 

Wuere tuses, clamps, nuts, bolts or 
metal projections are exposed on out- 
side of watertube wall, apply a filler-coat 
insulating cement. Have it thick enough 
to cover the high points, then trowel 
to a level surface. We use 85% mag- 
nesia blocks in one or two layers. Thick- 
ness depends on furnace-wall tempera- 
ture. If over 600 F, apply magnesia in- 
sulation over a layer of diatomaceous 
silica insulation. 

When applying blocks, place with 
longest dimension vertical, so a wall 
tube may be replaced without removing 
too much insulation. Butt blocks tightly 
together and stagger joints, then seal 
with asbestos cement. Also, stagger 
joints of outer layer with inner layer. 
Staggering and sealing joints prevents 
heat escaping 

For easy access to watertubes, use re- 
movable panels of asbestos-cement board 
or sheet steel over magnesia blocks, 
fastened in place with wires and cables. 
Hold panels in place with vertical and 
horizontal strip-steel battens, as shown 
in above sketch. 

For a cement finish instead of remov- 
able panel finish, fasten blocks in place 
with wire cables and annealed-iron wire 
lacings. Then fasten hexagonal mesh 
netting tightly over insulation to serve 
as a base for cement finish. For a very 
hard finish, mix last coat of asbestos 
with portland cement. 


L Grirt New York, N.Y. 
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costs of operation 


and maintenance 


STEVE ELONKA, Associate Editor 


Orilland ream 
with No.6 BAS 
foper reamer 


Body, Ig in. dia. 


Rotor,No.5 ~~ 
84S toper pin 


"Gasket 


inlet pipe 


This Valve Controls 
Compressed-Gas Flow 


SUDDEN INCREASE in downstream pres- 
sure when using compressed gas from 
a cylinder will force material backward 
into it. (if safety 
disk ruptures) loosens gas fast. 


But sudden decrease 


Valve shown solves these problems. 
Tapered vertical has a 
slightly smaller-diameter pin of almost 
same taper. 


passageway 


Pin’s conical ends seat at 
either end of When gas 
flows at desired rate, pin floats in posi- 


passageway. 


tion shown. Reversal of pressure forces 
pin downward against seat. -Decrease 
in downstream pressure causes pin to 
rise upward, against upper seat. 
Valve with dimensions shown, when 
used for 50 to 100 psi, allows gas to 
pass at maximum rate of 210 standard 
cu ft per hr, but closes at higher rate. 
At 1500 psi, it allows gas to pass at max- 
imum rate of 900 standard cu ft per hr. 
Adapt valve for various 
maximum flow rates by altering pin’s 


pressures, 


weight or clearance between pin, wall. 
Courtesy, Du Pont Jackson Laboratory, 
Penns Grove, N. J. 


Reach-Rod for Valves 
Is Made of Handwheel 


FoR THOSE SMALL VALVES just out of 
reach, make a handy reach-rod by weld- 
ing head of carriage bolt to one end 
of a short 34-in. conduit. Then bolt on 
an old valve handwheel. 
end after inserting U-part of a doubled 
piece of 3/16-in. welding rod. Allow 
ends to extend about 2 in. out of tube. 

H Hoicompnt Los Alamos, N. M. 
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Flatten other 


Roughened Foundation Surface Anchors Grout 


GROUT UNDER HEAVY MACHINERY often 
loosens from the concrete foundation, 
then cracks. There are 
reasons for this trouble: 


two common 
(1) Space be- 
tween machine and concrete is not 
(2) Foundation’s surface is too 


smooth for 


enough. 


grout to anchor properly. 


In erecting heavy diesel engines all 


over the country, I always insist on 


plenty of space for grout. Photo shows 


Handy Supports For Heat Exchanger 


SupportTinG heat exchangers for refrig- 
eration systems correctly is important. 
We first find location needed, then use 
angle iron padded with length of 2x4 
lumber, photo. Wood has slight give and 
also helps strengthen angle iron. 

We run hanger bolts through the sup- 
ports into the overhead beams. Nuts un 
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about four inches after engine had been 
leveled with shims. As you can see, sur- 
face for grout is very rough because it 
has been chipped with an air hammer. 
This is a very important operation. Al- 
ways roughen the surface so grout bonds 
firmly with foundation. This added work 
pays in the long run by providing solid 
bed to support a heavy engine. 


Frep CARTER Buffalo, N. Y. 


der angle 
tanks. 


3 in, of 


iron are handy for leveling 
That's why we leave about 2 or 


When 


lower units 


threads sticking out. 


fitting piping. we raise or 
to make every pipe line up absolutely 
square. No piping strain here. 

Mike BrannicaNn Kansas City, Mo. 


(Continued on page 132) 
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More PRACTICAL IDEAS 


Abrasive Belt Sharpens Carbide Tools Now 


COATED ABRASIVE BELTS are doing a good 
job sharpening tungsten-carbide-tipped 
tools. This is a big help because of 
stiffening Government restrictions on in- 
dustrial diamonds. There is a light- 


bodied grease to spread thinly over belt 

to retard glazing. But it doesn’t affect 

grinding action of abrasive belt grain. 
Courtesy, FeEuLInD ENGINEERING Co 


Rockford, Ill. 


Weld small 
rod 


t 


<a 
Spacing blocks 


Round Bars Make 
Handy V-Block 


CLAMPING round bars while drilling is 
always a problem, especially if bars are 
long. We solved this problem by weld- 
ing two pipes together, sketch. Bars to 
be drilled are placed on twin pipes, and 
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there is no trouble from stock turning 
or sliding. 

For small-diameter stock, weld larger 
pipes together. If stock to be drilled 
is large, space pipes with flat stock as 
shown. Then weld small round stock at 
two ends to hold pipes farther apart so 
stock to be drilled fits down farther be- 
tween two pipes. 

A set of various-size V-blocks like this 
are handy around any shop and are well 
worth the trouble of making. 

CH WIttey Renacook, N. H. 


This Hand Truck 
Doubles as Dolly 


YOUR HAND TRUCK can do double duty 
as a dolly. Most heavy-duty hand 
trucks on the market have stationary 
feet up near the handles so the truck 
can be lowered to the ground and sup- 
ported in horizontal position. 

By replacing these feet with heavy- 
duty swivel-type casters, the hand truck 
becomes a dolly too. When you do this 
job, it will pay to invest in good rubber- 
tired ball-bearing casters. Choose cast- 
ers that will be horizontal when you use 
the dolly on the ground. 

Cart Wittporc Brooklyn, 
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Begins on page 130 


Radioactive Material 
Finds Plugged Boiler Tube 


Here’s A SMART WAY to find obstruc- 
tions in boiler tubes. One tube was 
about 50 F above normal during opera 
tion. It could have been an obstruction 
restricting steam flow in that tube. Be- 
cause tube was 190 ft long and had 
eight U-bends, finding the trouble wasn’t 
easy. 

Unless corrected, tube would fail. It 
looked like the only solution was to re- 
place tube. But our master mechanic 
had an idea. He’d track down the ob- 
struction with radioactive material. If 
his plan worked, only a small tube sec- 
tion would be cut out and renewed. 

He used a piece of natural sponge, 
about the size of tube’s inside, to carry 
radioactive material through tube and 
act as a “ferret” to find the obstruction. 
He dampened a sponge with water con- 
taining thorium X, which gives off alpha 
rays. Compressed air blew sponge 
through the tube until it stopped. 

Instrument similar to a Geiger counter 
was passed along outside. Its signal 
showed sponge in one of U-bends. Com- 
pressed air at other end blew sponge 
back out. To check, sponge was blown 
in from opposite end. Meter again 
showed sponge in same U-bend. This 
bend was cut out and we found 1%¢-in. 
steel rod, 4 in. long, inside. After new 
U-bend was welded in, boiler operated 
at normal temperatures. 

Courtesy, The Locomotive, Hartford 
Steam Boiler Inspection and Ins Co 


Air Tanks Needn't Pit 


AIR COMPRESSOR and receiver tanks al- 
ways develop pin-hole pitting and cor- 
rosion as long as there’s water in the 
air being compressed; also, if tempera- 
ture in receiving tanks is above 80 F. 
My experience shows that without treat- 
ment, average tank lasts about 10 yr. 

For protection, coat steel tanks inside 
with lime paint. Repeat every year or 
so. This gives a highly alkaline surface 
to metal and reduces rate of solution 
of iron. 

Coat steel tanks inside with caustic 
silicate coating. This gives highly alka- 
line metal surface and provides a thick 
silicate coating on metal. Then metal 
is less accessible to oxygen that’s in air 
and also to water. 

Remove moisture from air ahead of 
air-receiver tank by dehumidifying with 
absorption or heat-exchange-type appa- 
ratus. This last is more expensive than 
first two methods. 

V J CaLise New York, N. Y. 

(Continued on page 134) 
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BALL CHECK 
LUBRICATOR 

SILICONE grecse 
for temperatures 


from 40° to 500° F. 


RENEWABLE 
PLUG and SEAT 
Type 416 
Stainless Steel 


SEPARATE 
SHUT-OFF 
SEAT 


VALVE TOP—Moulded synthetic rubber diaphragm (1) has positive 
sealing bead which provides increased sealing action with increasing 
control pressure. Efficient diaphragm form insures ample and constant 
operating power thru full travel. Piston Plate Assembly (2) has a free 
floating thrust plate which absorbs side thrust. Closely guided piston plate 
maintains stem in accurate alignment. Maximum air pressure in top, 22 psi. 


v-PORT 


LOWRITE es Give - 


Special Flow Characteristics—High lift V-Port plug 
provides proportional flow throughout entire lift of 
stem as shown in chart below. 


Wide Variety of Valve Sizes—Nine sizes are available, 12" 

— 2”. The 4%" valve can be furnished with plugs to give 
5%, 30%, 60% or 100% of maximum capacity. Plugs are 

am interchangeable without removing valve from line. 


| 


FLOW CURVE FOR POWERS 


vat CHARACTERIZED V-PORT | 
FLOWRITE VALVES 


PERCENTAGE VALVE TRAVEL 


PERCENTAGE MAX. FLOW 


0 10 20 30 40 30 = x i a wo 


Better Control—Less Maintenance—Superior design of stain- 
less steel plug and seat reduces wire drawing, insures longer 
life and tight shut off. V-Ports do the throttling, protecting 
separate shut off seat. Plug and seat are truly remevable and 
can be easily replaced in the field. Inner valves are machined 
and precision groundand lapped within very close tolerances. 

Low Hysteresis— Due to smooth rolling diaphragm and pol- 

ished stainless steel stem in preformed lubricated packing. 

Easy to Adjust— Ball bearing adjusting screw; rust proofed 

steel calibrated springs with full travel in 5 or 10 psi. 

Easy to Install— Powers Flowrite V-Port valves have double 

unions and bronze body with rugged construction to 

withstand piping strains. 

Easy to Service—Valve and top are easy to take apart and 

re-assemble, facilitating inspection and maintenance. 


Phone or Write Nearest Office for Bulletin 344V 


THE POWERS REGULATOR CO. 


SKOKIE, ILLINOIS @ Offices in Over 50 Cities 


Chicago 13, Ill, 3819 N. Ashland Ave. @ New York 17, N. Y., 231 E. 46th Street 
los Angeles 5, Cal., 1808 West 8th Street @ Toronto, Ontario, 195 Spadina Ave 
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Tilting Squeezes Engine Through Opening 


Tuts 18-TON DIESEL was tilted on end 
as this was the only way to lower it 
through a narrow sidewalk opening. 
Generating set is a standby power unit, 
installed by the Pacific Telephone and 
Telegraph Building in Seattle, Wash. 
Independent electric- generating unit 


starts up automatically to keep tele- 
phone and telegraph services going if 
power fails for any reason. 

Main thing is we got diesel down into 
basement machinery room without tear- 
ing up the expensive sidewalk. 

E R Bonnist Mount Vernon, Ohio 


Begins on page 130 


Lets Air In, 
Keeps Snow Out 


WHEN OUR PLANT was built, someone 
didn’t know that a heating boiler needs 
air to operate. It wasn’t practical to 
keep the fireproof doors to our boiler 
room open. Then, when opening win- 
dows in winter, we usually got snow all 
over our boiler. 

I solved the problem with two alu- 
uminum barn-ventilators. Photo shows 
the inside. After removing the glass 
from two fire-room windows, I replaced 
it with plywood. Now we have all the 
air we need without letting rain or snow 
mess up our boiler room as _ before. 

D L CocHRANE Milaca, Minn. 


18 
' 2 
Monhole 
plate Monhole! 


Large Manhole Plate 
Goes Into Smaller Hole 


We wap an 18-in.-diameter manhole 
plate bolted inside a tank end against 
2 16-in. round hole. Plate was corroded 
and problem was getting plate out of 
tank and placing a new one inside. Evi- 
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dently manhole plate was bolted inside 
before ends of tank were welded on. 
Problem was solved by taking a half 
inch off opposite sides of manhole plate, 
sketch. Then we took 1% in. out of each 
side of manhole. After new plate was 
inside, we turned it so notches in plate 
and manhole were 90 degrees apart. 
Joun M Gorrte’ Cleveland, Ohio 


Mark Safety Eyeglasses 


Use oF safety glasses in working areas 
is increasing rapidly. These glasses are 
alike in appearance but individual in 
fit. So it’s smart to file a mark on the 
frame for quick identification and to 
avoid a mixup with someone else’s. 

If you have prescription safety glasses, 
it’s very important that these be marked 
so they won’t get mixed with the plain 
safety glasses. If your prescription 
glasses don’t have safety lenses, but do 
have frames that make your glasses look 
like the company safety glasses, it’s 
wise to make the marking very obvious. 

Band of colored Scotch tape around 
the ear pieces is a good eye-catcher. 
Tape may prevent costly accident here. 

A R TANNER Cold Spring, N. Y. 
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Self-Gripping Bench Stop 
We HAVE a self-gripping bench-stop in 
our maintenance shop that’s worth its 
weight in gold. Because wooden planks, 
boards, and two-by-fours are often used 
in our work, this stop comes in handy 
(sketch). 

Two gripping dogs are screwed to an 
iron strip, set in the workbench. Dogs 
are adjusted by removing one screw 
and placing it in another hole in the 
strip. In this way, the bench can han- 
dle work of almost any size. 

CH Penacock, N. H. 
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This installation of Yarway 
Traps and Strainers in New Mexico 
gas plant completely eliminated 

freeze-ups. 


Freeze-ups of outdoor steam traps in winter weather 
often cause production delays. Don’t take 

that chance... especially when it's so easy to install Yarways, 
the steam traps that won’t freeze up. 


They won't freeze because condensate does not accumulate. 
The only moving part—a little valve—is continually testing for condensate, 


discharging it as soon as it forms. There’s never anything to freeze. tO. 

Other reasons why over 750,000 Yarway Impulse Steam Traps “t 4S 


have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 
good for all pressures; made of stainless steel. 


More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write . . 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


the steam frap designed 
with more production in mind 


JANUARY 1954 135 


won't freeze up! 
v : 


PLANT PROBLEMS... many readers give advice 


What’s the Best Operating Method for Our Three Boilers? 


HERE ARE THE FACTS: 


We have three 750,000- 


Ib-per-hr 1475-psig 925-F boilers in our industrial 
plant. These operating questions have come up: 
What's longest period we can run boiler without 
shutting down for inspection and maintenance? We 
have no local rules governing inspection. 
How long a time can elapse between safety-valve 


Here are the Answers 


tests? Should valves be tested by hand or by pres- 
sure? Which gives best results—repair by manufac- 
turer or the plant maintenance personnel? 
Should handhole caps in headers be reseated and 
regasketed, or is seal-welding better to stop leaks? 
What’s best shutdown procedure for these units? 
How should boiler be drained?—EY, October Power 


To atmosphere 
Blowdown for quick ~_ } 
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valves to empty unit 
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DIAGRAM SHOWS typical piping hook- 
up for boilers in the 1500-psig pressure 
range. Use it as a guide to determine 
opening sequence for blowdown valves 
while draining the unit. 

Though areas without local rules gov- 
erning inspection are unusual, EY may 
find his insurance company requires a 
periodic shutdown and inspection. If 
local and insurance rules do not apply 
to this plant, EY should shut down for 
an inspection once every six months. 
Inspect new boilers after they’ve been 
on the line for one month. Repeat this 
inspection after another three months, 
then switch to the semiannual schedule. 

If suggested schedule interferes with 
steam demand, alter it slightly to bring 
it in line with steam and power needs. 

Test safety valves once a month. 
Since safeties are the last defense 
against excessive pressure, take every 
precaution to see that valves are regu- 
larly inspected and working order. 

Pressure-test safety valves if steam 
loss during test is not too large and if 
test does not interfere with plant steam 
needs. But if either of these conditions 
arises, it is better to hand-test the valves. 

In plants as large as EY’s the mainte- 
nance crew can easily regrind valve 


seats, adjust springs and test safety 
valves. Savings in maintenance costs 


justify such repairs and adjustments. 

Don’t seal-weld pressure joints de- 
signed for gaskets. Seal-welding hand- 
hole caps may distort adjacent metal, 
causing leakage to increase. Reseat and 
regasket for best results. 

To shut down, EY should (1) shut off 
fuel supply (2) stop forced-draft fans 
to shut off air supply (3) stop feed 
pumps when drum water level becomes 
stable, and (4) stop induced-draft fan 
after furnace is free of combustible gas. 

See boiler manufacturer for best 
warm-up time. Fuel, furnace configura- 
tion and disposition of heat-absorbing 
surfaces all affect it. 


H B Waynt Brooklyn, 
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on boiler operation 


and job applicants 


CONDITIONS OUTSIDE boiler may have 
greater effect on periods between shut- 
downs than conditions within will. For 
instance, need for fan reblading, bear- 
ing replacement, drain-piping repair, 
etc, may force a shutdown. Also, most 
boilers require an acid wash about once 
a year. 

Minor maintenance may be done 
about once every three months when 


boiler is removed from service for a 
weekend. During short outages like 


this EY can inspect the unit to see what 
must be done at the next major shut- 
down. 

Trip safeties by hand during load 
reductions to see if valve blows freely 
and seats properly after the blow. See 
that a hydrostatic test of boiler and 
tubes is run at the required intervals. 

Valve chatter will cause leaks. Re- 
lap seat to stop leak. Plant maintenance 
crew can repair leaking safeties. 

Heat-up rate for a cold boiler should 
be obtained from manufacturer. A rise 
of 75 F per hour in saturated-steam 
temperature is usually a safe limit. 

\ J Breucetmans New York, N.Y. 


TWICE-A-YEAR CHECKS are needed for 
every boiler, regardless of how efficient- 
ly it is operated. New units require 
more frequent checks to make certain 
the feedwater treatment and control are 
right for scale-free operation. Setting 
air leaks in new boilers, and in old, is 
a common cause of efficiency losses. 
Test safeties often to check relieving 
pressure. Valve should open with a 
sharp, clear pop, and with no simmering 
or leakage. Plant can maintain 
safety valves. But have a few spares on 


crew 


hand so you can ship units requiring 
major overhaul to the manufacturer. 
L W Fivzpatrick 
Jefferson City, Mo. 


INTERNAL - SURFACE condition deter- 
mines how long boiler runs between 
shutdowns. Refractory condition is also 


important. Internal drum and furnace 
inspections are needed for accurate 
results. 


EY can keep his boilers on the line 
for one year if feedwater treatment is 
well maintained, internal surfaces are 


clean, and the refractory has 


proven 
its ability to stand up in service. If 
boiler is insured, discuss the matter 


carefully with the inspector before de- 
ciding what period to allow between 
shutdowns. 

Don’t test safety valves on high-pres- 
sure boilers too often because disks and 
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Suggested Shutdown Procedure 


1 Operate all soot blowers while boiler steams normally 

2 Gradually reduce load; lower firing rate and extinguish the fires. 
Maintain normal water level in boiler drum 

3 Take feedwater regulator out of service; go to hand control 

4 Keep water in sight above gage-glass bottom on hand control 

.5 Stop forced- and induced-draft fans after setting is clear 

6 


11 Open economizer recirculating valves when drum pressure is well 


below the operating pressure 


12 Close superheater and other drains 

13 At 15-20 psi drum pressure, open top drum vent 

14 Empty boiler when setting is cool enough to enter 

15 Lock or otherwise safeguard main stop and feed valves 


Don KELLAND 


seats may be eroded. It’s preferable to 
have safety valves inspected and tested 
annually by the manufacturer or a re- 
liable concern equipped for this work. 

Safety-valve repairs are best made by 
the valve manufacturer because he 
knows his valves and has wide experi- 
ence in their care. 

Use ASME Suggested Rules for Care 
of Power Boilers when choosing a shut- 
down procedure. This booklet also con- 
tains many other helpful suggestions on 
boiler operation and care. 

Seal-welding of handhole caps is not 
recommended to EY because he may 
find that headers are damaged when 
caps are removed for turbining or re- 
placing tubes. 


Hersert A Kaiser New York, N.Y. 


BE SURE safety-valve blowdown agrees 
with value marked on valve body. If 
there is any sign of poor operation of 
the safeties, replace them immediately 
with substitute valves, or shut down 
boiler until they are repaired. Manufac- 
turer will give you expert advice on any 
problems related to safety valves. 


LN Kine Himrod, N. Y. 
DON’T HAND-TEST SAFETIES on these 
boilers. Use a pressure test. Pressure 


PLANT OPERATION AND MAINTENANCE SECTION 


With no other boilers on line, close main stop valve when setting 
is cool enough to prevent pressure build-up 
7 Open superheater drains and drain between main stop and non- 
return valves when pressure nears atmospheric 
8 Close manual-closing device of the nonreturn valve 

9 Turn off damper regulator; close stack damper 
10 Blow down water column, gage glass and feedwater regulator 
while there is still pressure on the boiler 


Turn to page 140 for your two new questions 


TYLER HICKS Associate Editor 


New York, N. Y. 


tests are of a balanced nature, while 
hand lifting is unbalanced. Valve disk 
should reseat with as little pressure 
from spring as possible. Return defec- 
tive valves to manufacturer; he is better 
equipped to recondition them. 

If EY’s boilers will run for a year 
without cleaning, he should not try to 
extend this period. Treat them with re- 
spect. They'll last longer and give you 
much better service. 

Don’t force boilers when starting up. 
Don’t increase the pressure too rapidly. 
Time must be allowed for the entire 
boiler and setting to reach the operating 
temperature that is required. 

Joun Gorrie Euclid, Ohio 


CONSERVATIVE OPERATION is best bet 
in any plant. Don’t try to skimp on the 
established good practice of an annual 
inspection and overhaul. If EY doubts 
the worth of these statements he should 
check the total cost of his units. 
sure the figures will prove I’m right. 

I believe it’s impossible to determine 
the exact condition of a boiler while it 
is under Many troubles can 
develop that are found only by inspec- 
tion of boiler and furnace interior. 

FC Burcner Grifton, 


(Continued on 138) 
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More PLANT PROBLEMS 


TRY TO PLAN shutdowns so they occur 
during low-load periods. But don’t ne- 
glect regular shutdowns, regardless of 
what the local laws or rules may be. 
Every boiler requires attention during 
its operating life. 

Have manufacturer overhaul safety 
valves. Keep a spare on hand to re- 
place unit that is being overhauled. 

Welding steam and water leaks is 
only a stopgap measure until further 
trouble develops. Find out what causes 
leaks—scale, defective gaskets, worn 
threads or material defects. 

JoHn Murpuy Quebec, Canada 
BOILER WATER, slag and condition of 
auxiliary equipment determine period 
between overhauls. Test safety valves 
regularly, hand popping at least once 
every three months and pressure pop- 
ping twice a year. Good maintenance 
personnel can maintain safety valves, if 
necessary. 

Handhole caps giving continuous 
trouble can be seal-welded with a sin- 
gle-pass 14-in. bead. But if inspection 
is necessary, cap must be driven out 
after weld is heated. 


A A HunNNewInkeL Woodstock, Ill. 


INSURANCE COMPANIES usually limit 
the length of time a boiler can run be- 
fore being inspected. If unit is in good 
condition, EY should run as long as his 
insurance company permits. But a care- 
ful check must be made every day on 
water, furnace, draft, flyash and other 
operating factors. Use a comprehensive 
log to keep up with actual conditions in 
boiler. 

Factory tests of safety valves save 
money and insure good results. Mainte- 
nance is also best done by the factory. 

C G Howarrer Canton, Ill. 


SEVEN FACTORS to consider when find- 
ing how long boiler can run between 
overhauls are: (1) Was boiler thorough- 
ly cleaned before being put on the line 
the first time? (2) Is feedwater non- 
scale forming and noncorrosive? (3) 
Is feedwater treated consistently to 
maintain dissolved solids, suspended 
matter, alkalinity and protective chemi- 
cals within desired limits? (4) Does 
flyash damage any part of boiler during 
operation? (5) Are furnace surfaces 
being damaged by corrosion or erosion? 
(6) Is slag damaging furnace? (7) 
Are soot blowers correctly aligned to 
prevent erosion by jets? 

Load and its effect on wear rates in 
different parts of boiler is a big factor 
in inspection frequency. Widely fluc- 
tuating loads subject the boiler to more 
severe service than sustained loads of 


(Continued on page 222) 


Begins on page 136 
ES 
| | | | BSE | Zee | | | 
E ° 3c 35 | $8 
$3 Ze ee Se of 
2 2 2213: | 253 | | 25 ss | =a 
4 23 | £8) 282 S388) | #53) | ‘ 
| 
B 0 10 5 5 5 5 5 5 $ 10 | 55% 


RATING CHART like this will help you determine which applicant is best for a job 


How Can We Test Job Applicants? 


HERE ARE THE FACTS: We need a new assistant engineer in our 
stoker-fired steam plant. We have several applicants for the job, 
but are at a loss on how to find out what they do or do not know. 

Is there any questionnaire we can use to test an applicant and find 
if he is fitted for the job? Though our plant is not large. we must 


have dependable service. 


Have any Power readers developed a short test that is good to use 
when interviewing power-plant job seekers? What is it like? What 


kind of results does it give? —PW, 


Here are the Answers 


October Power 


WE USE A CHART like that above. On 
it we rate the applicant in terms of 
license, education and knowledge of 
various subjects important in our oper- 
ation. PW can use this as a guide in 
his plant. He'll probably have to change 
some of the headings because his plant 
needs will be different from ours. 


LM Martinez Rego Park, N. Y. 


SEVERAL YEARS AGO [| had the task of 
interviewing 54 applicants for a shift 
engineer's job. Being lazy, I devised 
the following five questions to test each 
man’s knowledge. 

(1) Draw the characteristic curve of 
a centrifugal pump feeding an overhead 


PLANT OPERATION AND MAINTENANCE SECTION 


tank through the tank’s bottom. (2) 
When starting a cold turboalternator 
would you heat it standing or rolling? 
(3) Draw the characteristic curve of a 
condenser dry-air pump as condenser 
vacuum builds up. (4) In synchroniz- 
ing two alternators, which switch would 
you close first on the incoming unit, the 
field or main switch? (5) In dividing 
the load between two alternators run- 
ning in parallel, which yould you use, 
the rheostats or the governors? 

The first and third questions test the 
applicant’s general engineering knowl- 
edge, the second his mechanical ability, 
fourth and fifth his electrical knowledge. 

(Continued on page 140) 
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SUNEP prevents WEAR 


The surface of a gear may seem smooth, but when With ordinary oil, a thick film is needed to keep these 
greatly magnified it looks something like this. The metal surfaces apart. The thickness of the film depends 
lubricant must keep these jagged edges apart. on the viscosity of the oil and other factors. j 


It is difficult to maintain a thick oil-film in everyday Sunep coats the surfaces with a chemically bonded film 
practice. The oil film thins out and semiboundary which is virtually unbreakable. This film, although only 
lubrication results. With ordinary oil, metal to metal about 0.0000001"’ thick, keeps the surfaces apart, with- 
contact occurs and gears wear. stands heavy loads and sudden shocks, prevents wear. 


Sunep has many advantages. In addition to its outstanding load-carrying 
ability, it is noncorrosive; it keeps gears and bearings clean; it prevents 
rusting; it stays put. And its additives do not drop out during use or 
after prolonged storage. For more information about Sunep and how it 
protects your equipment, call your nearest Sun office or write SuN OIL 
Company, Philadelphia 3, Pa., Dept. P-1. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY ® 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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More PLANT PROBLEMS 


Of the 54 applicants, only two an- 
swered all five questions correctly, and 
we chose the younger man for the job. 
These questions helped me come to a 
decision that otherwise might have been 
almost hopeless. After making it I sat 
back to enjoy a few hours’ leisure. 

A R Eastcorr Princeton, B. C. 


PROMOTE A MAN from your present 
crew to the job of assistant engineer. 
There are two excellent reasons for this: 
(1) Morale of operating crew will be 
higher. (2) Management will be deal- 
ing with a man they know instead of a 
new one. 

But if there’s no one in the present 
crew capable of handling an assistant’s 
job, then a new man must be hired. It’s 
important to inform the bypassed em- 
ployes of the move and to tell them 
why it is necessary. 

Your most reliable information about 
a new man will come from people who 
know him well. Former employers will 
be familiar with his abilities and faults. 
Ask for at least five character refer- 
ences, 

When questioning former employers 
by telephone or mail, ask: (1) How 
long have you known applicant? (2) 
How long did he work for you? (3) 
What were his duties? (4) Why did he 
leave? (5) Would you rehire him? 
Judgment must be used in evaluating 
the information received and in assess- 
ing the reliability, sincerity and impar- 
tiality of the references. 

Then a personal interview will pro- 
vide opportunity to become sufficiently 
acquainted with the man to form an 
opinion of his sincerity, ability to get 
along with people, native intelligence 
and other intangible traits that a ques- 
tionnaire cannot disclose. 

Last, if it has been necessary to bring 
in a man from outside, it is advisable 
to appoint an understudy. He can move 
up in the future if the job should be 
reopened. An understudy for each key 
position in the plant is an excellent idea. 

J M Totten Wellesley, Mass. 


TESTS ARE HELPFUL—but hire the new 
engineer as you buy tomatoes—feel him 
out. Get all the important facts about 
him, then test him in the plant for a 
day, if possible. See how much he ac- 
tually knows and how he can fit into 
your operations. 

Your central controls simplify opera- 
tion, and don’t require a college grad- 
uate. You want a conscientious worker 
who will understand your plant system. 
Even if a license isn’t needed, lean 
toward the applicant with a license, 
especially metropolitan city tickets. 


We rate a man in points. Every appli- 
cant must get an initial rating of 50 
points if we consider him for further 
interview. 

A license rates 10 points, eight grades 
of school, 10; high-school graduation, 
20. Vocational courses in power, refrig- 
eration, electricity, etc, rate 10. Every 
year of plant experience rates 10; main- 
tenance work gets 5 points per year. 

Good appearance, 10 points. Watch 
the windy type; avoid the sullen bird. 
Remember, he must get along with your 
crew—a bunch of regular guys. Find 
out why he quit his last job. His boss 
and crew are still working on the same 
job, this applicant isn’t. 

Two recent technical-book purchases 
are worth 5 points. Subscribing to a 
technical magazine like Power rates 
another 5. Why? It means the appli- 
cant reads and studies to get ahead. 

Always try to get something extra 
when you hire. We recently hired a 
chief steam-plant engineer. He had been 
local waterworks superintendent, knows 
boilers and has 30 years of water-treat- 
ment experience. It is a valuable back- 
ground that supplements our regular 
water-treatment staff. 

Our chief diesel-plant engineer was 
with REA on construction and opera- 
tion, handled ice plants and knows deep- 
well construction and operation. This 
gives us a valuable block of knowledge 
available for any emergency in these 
fields. Everyone tries to understand the 
other fellow’s problems in our setup, 
and is ready to assist with know-how. 

L W Fitzpatrick 

Jefferson City, Mo. 


APPLICANT EXAMS are usually frowned 
on for hiring professional people. The 
application blank, with a complete 
resumé, is much more satisfactory. Be- 
sides technical knowledge, an appli- 
cant’s team spirit, appearance, good 
personality and similar characteristics 
are extremely important. 
A J Breucetmans New York, N.Y. 


A SHORT TEST giving an easy answer 
for judging a man’s job fitness is some- 
thing like learning to play the piano in 
ten easy lessons. I don’t think PW can 
find anything more important than se- 
lecting the right men for his plant. 
However modern, a plant is no more 
efficient than the men who run it, and 
an incompetent man can be a costly 
liability. Labor restrictions sometimes 
make it difficult to dispense with this 
liability once you hire a man. The time 
to be meticulous is when you do the 
hiring. 
(Continued on page 222) 


-— YOUR NEW PROBLEMS — 
FOR JANUARY 


1 Should We Trap 
Superheated Lines? 


This is a problem we run into 
every time we install new piping. 
Should we trap superheated 
steam lines to remove conden- 
sate formed during warm-up and 
shutdown? 

Some engineers favor an ori- 
fice for condensate removal— 
others use traps and obtain ex- 
cellent results. And I’ve heard 
of plants that use only manual 
drain valves, which are opened 
during line warm-up. Once the 
line reaches operating tempera- 
ture and all condensate is re- 
moved, the valves are shut. 

So my questions, for Power 
readers to answer, are: Which is 
the best device for removing con- 
densate from lines carrying su- 
perheated steam? How is it best 
hooked up?—BZ 


? Why Do Our H-P 
Fuel Lines Fail? 


Our plant has three 600-hp solid- 
injection diesels burning No. 2 
oil. They went on the line about 
two years ago. Performance is 
fine except for failures of high- 
pressure fuel lines between pump 
and nozzle. 

Failures have been of two 
types: (1) transverse break in 
the line near the nipple connect- 
ing to pump or nozzle (2) slow 
leaks. Leakage is sometimes fol- 
lowed by breakage of the line; 
at other times the leak just gets 
worse. 

Our engines have an_indi- 
vidual fuel pump for each cyl- 
inder. A_ rack controlled by 
governor regulates pump dis- 
charge. 

What causes these breaks and 
leaks? How can we cure them? 
Will coiling line into a loop be- 
tween pump and nozzle reduce 


breaks ?—-JL 


Begins on page 136 


Will you help readers who sent problems? 
Extra pay for photos, sketches. 
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THREE ENGINEERS vs. GASKET... 


Jones is the project engineer. Smith is the piping engineer. Brown is chief engi- 
neer on the job. For forty years, they have used Plexitallic Gaskets. They have 
put the Flexitallic Spiral-Wound Gasket construction through the most rigorous 
service —in all pressure/temperature ranges from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. They recognize the penalty of gasket failure — 
damage to equipment, down-time, danger to personnel—and insist on the origi- 
nal spiral-wound gasket made exclusively by Flexitallic since 1912... Jones, | 
Smith and Brown are fictitious names but the confidence of engineers in the per- 
formance of Flexitallic Gaskets is a fact!... Each Flexitallic Gasket is engi- 

neered for a specific sealing problem. Spirally wound V-crimped plies of required 


metal with alternating plies of proper filler result in a resilient gasket having 
characteristics of a calibrated spring. Flexitallic Gaskets are at highest efficiency 
when bolted up cold at a predetermined load. For all standard joint assemblies. 
In four thicknesses for special requirements: .125”, .175”, .250”, .285”. With 
Teflon filler for corrosive chemical conditions. Write us your requirements... 
Flexitallic Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. 
suai i cities. Consult classified telephone directory. 


® 
ae SPIRAL-WOUND GASKETS 
E-FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 


stamped into the metal spiral of every genuine Flexitallic Gasket Look 
for Flexitallic Blue — it's our exclusive blue-dyed Canadian asbestos filler 
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Do you agree with these five readers on blowdown curves, 
pyrometer readings, etc? Fire in your comments 


der Editor 


Dummkopf 


Vas iss? candt 
ou sehpet) 
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NGEN der VERE|INEGUNG GROSSKESSELBES 


Vee Dunt Spik Goot German Here 


THe arricte entitled “Hydrazine: 
New Aid to Water Treatment” in No- 
vember Power contains some garbled 
German. 

At the end of the German report, page 
214, there is a note, “Data for this re- 
port supplied by Mitterlungen der Vire- 
nungen Gosskesselbesitcer.” 


Unless I am sadly mistaken, and I 
am an old hand at this language, the 
correct designation should be Mit- 
teilungen der Vereinigung Grosskessel- 
besitzer, which means Reports of the 
{ssociation of Power Boiler Owners. 
This last German spelling makes sense. 


E F Fernes Baltimore, Md. 
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Proposes System to Chart 
Pyrometer Readings 


I WAS GREATLY INTERESTED in Morgan 
Jones’ article, “Log Pyrometer Read- 
ings” (June Power). But I would sug- 
gest an improvement in instrumentation. 

Pyrometer readings need not be 
logged by hand. You can eliminate this 
tedious process by using a recording 
pyrometer with an endless chart, ar- 
ranged so you get a temperature plotting 
for each pyrometer on your engine. Of 
course, recording pyrometers have been 
used before, but none of the conven- 
tional multi-recorders provides a cleat 
picture of the diesel operation. 

For instance, assume you have 24 tem- 
peratures. You can plot them in the 
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conventional way in a scatter diagram 
with an automatic recorder, since re- 
corders are available for up to 270 tem- 
peratures. Printing one point every 5 
seconds, you make the cycle of 24 in 2 
minutes. To distinguish between points, 
chart must move 1/16 in. for each point, 
or 11% in. in 2 minutes, 90 ft in 24 hours. 
You have readings from the same ther- 
mocouple every 114 in., with 23 other 
readings between. If there are more 
thermocouples, the diagram is even 
harder to read. 

Since this is the way temperatures 
are now automatically recorded in power 
plants, it’s no wonder that Jones prefers 
hand logging. 

But visualize a different recorder: An 
endless chart, 36 in. long, 12 in. wide 
(see sketch) travels through a normal- 
sized recorder at a constant speed of 
about 1 in. per second. Thermocouple 
readings are recorded along the moving 
chart using the sweep balance principle. 
(See /nstruments, April 1946, “The 
Keinath Recorder.”) High-speed relay 
operates a color-printing device when- 
ever the potentiometer arm, connected 
with the chart drive, passes over the 
balance point. 

Printing mechanism moves slowly 
across the chart, at the rate of 12 in. 
in 7 days, or about 1%4 in. a day. The 
chart, which has six horizontal divisions, 

(Continued on page 212) 
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Cut Slope on Intermittent 
Blowdown Curves 


It SEEMS TO ME that the two charts at 
top of page 136 (October Power) do 
not show correctly what happens inside 
a boiler during intermittent blowdown. 
The first chart shows an instantaneous 
drop in concentration of boiler-water 
salts from about 350 to about 200 grains 
per gallon. For such a drop you would 
have to drain off 40% of the water in 
the boiler, then refill instantaneously 
with feedwater. 

It is not practicable to blow down that 
much water, and the usual amount dis- 
charged intermittently is only a few 
percent of boiler contents. Assuming 
that 10% of the water was discharged 
and level brought back to normal by 
increasing feed, concentration would 
drop about 10%. Furthermore, only the 
amount of water in boiler would drop 
immediately. Concentration of mineral 
salts decreases gradually as more water 
is fed than evaporated, thus restoring 
normal water level. 

The curves should not include any 
vertical lines and their slopes should 
be much more gradual. 


W J Ryan New York, N.Y. 


What Are Limits for 
Defects in These Welds? 


IlAs any Power reader experience or an 
opinion on the maximum permissible 
defects in welds of 12-in. piping oper- 
ating at 1250 psig, 950 F? 

We ran into this problem while re- 
placing steam headers, since the diame- 
ter was less than 16 in., and the location 
of some welds was beyond the scope cov- 
ered by ASME Boiler Code. We used 
random gamma -radiography although 
the diameter did not require X-ray un- 
der strict interpretation of the code. 


EYK Oak Ridge, Tenn. 


Likes Proposed 
Charting System 


I THINK Keinath’s proposed method of 
charting pyrometer readings (left) is a 
very good one. 

Being able to check temperatures 
in graph form would let interested 
operators rapidly diagnose impending 
troubles indicated by temperature 
changes. 

The proposed system would also be 
invaluable for unattended stations, like 
those on gas and oil lines. 


C Morcan Jones Wales, GC. B. 
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Two-phase steam trap leverage is an original devel- 
opment by Armstrong and has been incorporated in 
Armstrong traps since the memory of most engineers 
runneth not to the contrary. It provides: 


1. High initial leverage to open the valve 
against pressure. 

ae Secondary lower leverage which permits the 
valve to travel well clear of the seat to mini- 
mize restriction to flow of condensate. 


A single-phase lever can open just as large a valve or give 
just as great valve travel, but not both. Thus, Armstrong 
two-phase leverage gives very much greater capacity, 
depending on trap size than the earlier leverage system. 


No steam trap gives greater actual hot 
condensate capacity, size for size, and 
dollar for dollar, than an Armstrong! 


For complete data call your local Armstrong Representa- 
tive or send for the 44-page Steam Trap Book. 


ARMSTRONG MACHINE WORKS 


812 Maple Street, Three Rivers, Michigan 
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PER DOLLAR 


Armstrong 


2. As the bucket starts to sink, the le 
fulcrums at “A*, giving high leverage to : 
open the valve against prossure. When 
valve 's well open, the secondary fule 
“B” touches the face of the valve seat. 


3. Additional bucket travel! results in 
fulcrum “B" becoming the pivot, permit- 
ting the valve to be opened wider so 
that restriction to flow of coadensate oa 
minimized. 3 
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HOWTO 
Patch and 
Resurface 
ROUTH FIOOLS 1—Prepare old floor surface 


Remove all dirt, grease, crumbled cement, etc, to about 6 in. beyond area to be 
resurfaced. Follow this method for concrete, wood, brick and also steel surfaces 


2 — Apply two primer coats 3 — Fill holes with compound 4 — Tamp compound hard 


Make sure liquid penetrates all holes Level off the compound with rake or wood For patching, tamp to a hard, smooth 
and cracks 6 in. beyond repair on resur- float. For large areas use depth strips, surface. For resurfacing, use a hand or 
face area. Wait 10 min between coats % inch thick, and screeding boards power roller. Tamp edges for good job 


® IN Busy PLaAnts, floor patching and resurfacing can be a 
major problem because of production holdups and work 
stoppages. But with this new plastic floor resurfacer, truck- 
ing can be resumed right after you finish the job. 
Compounded to stand up under loads as heavy as 50,000 
Ib, this plastic won’t crack, crumble or curl. It’s a fast, easy 
repair for rough, pitted, rutted, cracked floors that obstruct 
production and are a safety hazard. Use it on interior or 
exterior surfaces. It is especially handy for floors, aisles, 
ramps, loading platforms, driveways, sidewalks. 
Courtesy, The Monroe Co, Inc, Cleveland, Ohio. 


NO DRYING TIME needed. After 60 seconds, heavy loads roll 
easily and smoothly over patched or resurfaced areas as here 
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_ Is this your 


METER 


To save steam and fuel 


by using the sensible 


heat of waste condensate ? 


PRODUCT 


METERING ORIFICE 


METER 


TRACER LINE 


SARCO 
871 LIQUID 


|, EXPANSION 
TRAP AND 
stRaINER 


212°F, saving steam and fuel. 


Instrument cabinet tracer line fitted with compact 


Sarco Liquid Expansion trap . . . discharges below 


- ++ how to be sure you select the right trap! 


IT ALL DEPENDS on what you want in 
a trap ... what you expect it to do. 
For example, if your equipment can 
effectively use the sensible heat of 
waste condensate—as in heating an 
outside instrument cabinet installa- 
tion—then here’s the right trap for 
you. It discharges condensate below 
212°F. 

The Sarco Liquid Expansion Trap, 
one of the five types Sarco makes to 


Only Sarco Makes All 5 Types 
That’s why Sarco can give impar- 
tial advice on proper trap selection! 


| 


OJ 
Thermostatic Expansion Thermodynamic 
Steam Traps Steam Traps Steam Traps 


Liquid | 
| 


Float- Camlift Bucket 
Thermostatic Steam Traps | 
Steam Traps 


POWER 


meet industry’s trapping needs, has 
the following characteristics: 


1. Discharges condensate at adjustable 
temperatures below 212°F thus sav- 
ing steam and fuel. 


2. Not affected by freezing weather, 
water-hammer, vibration, pressure 
pulsations, or superheat. 


3. Compact: for example, %” size is 
only 8%” long. 


HELPFUL BULLETIN: 


For pertinent information on trap 
characteristics and selection, write for 
Bulletin 145, “Selecting The Right 
TYPE Steam Trap.” 


ENGINEERING SERVICE: 


You can count on getting unbiased 
advice from Sarco engineers. Next 
time you need help on your trapping 
problems, call your local Sarco rep- 
resentative or write Sarco Company, 
Inc., Empire State Building, N. Y. 1, 
N. Y. Representatives in principal 
cities. 


SARL product 
quality and output 


STEAM TRAPS © TEMPERATURE CONTROLLERS © STRAINERS * HEATING SPECIALTIES 
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SARCO LIQUID 
EXPANSION 
THERMOSTATIC 
STEAM TRAP 


Sizes Y," to 2”, pres- 
sures to 450 psi. Write 
today for Bulletin 260. 
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Turbine work 


Steam ot 200 
psia and //50F 
Entropy= 1.893 
Enthalpy=/607 
Btu 


done=590 Btu 


Boiler 


Liquid ot 79 F 


and 200 psia | 


Entropy = 
Entholpy=47B8tu 


Feed 


Ke Wet steam ot 
— 79F and 


/in. mercury 

Entropy 1893 

Moisture=75% 
Entholpy=/Ol7 Btu 


| Liquid ot 79F 
/in. mercury 

Entropy=.09/4 
Enthoalpy Btu 


THIS DIAGRAM shows how to figure the efficiency of a steam plant expanding steam 
from 200 psi and 1150 F to i-in. mercury pressure without stage feed heating 


The ABC of Superpressure—4 


&> Ir pressures well above 3200 psi 
come into wide use during the next ten 
years, there will be two reasons. One 
will be the elimination of costly high- 
pressure boiler drums—-a big item. The 
other will be the substantial fuel saving 
from higher steam pressure. This ar- 
ticle, and next month’s, will discuss the 
fuel angle only—the effect of rising 
pressure on plant thermal efficiency. 

Right off, this gives us a chance to 
brush up on the method of estimating 
the eficiency of any hookup at any pres 
sure and temperature. The short method 
here shown starts by assuming a perfect 
boiler and turbine, then corrects for 
actual boiler and turbine efficiencies. 

In the oversimplified low-pressure ex- 
ample, pictured as a basis for compari- 
son, steam at 200 psi absolute and 1150 
F expands in a perfect turbine to a back- 
pressure of one inch of mercury abso- 
lute. The corresponding hotwell tem- 
perature is 79 F. To convert this 79-F 
water into steam at 200 psi and 1150 F 
boiler must add 1607 17 1560 Btu. 
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The useful energy delivered by this 
perfect turbine from each ‘pound of 
steam is merely the 1607 Btu enthalpy 
at the throttle, minus the enthalpy of 
the exhaust steam. Here’s how to figure 
exhaust enthalpy: 

First, note that entropy (not enthal- 
py) does not change when steam ex- 
pands in a perfect turbine. Then, en- 
tropy must be 1.893 at the exhaust as 
well as at the throttle. For this entropy 
the table shows that steam at 1 in. of 
mercury absolute pressure must be 7.5% 
wet, and that its enthalpy will then be 
1917 Btu. Turbine work will be 1607 

1017 = 590 Btu. Efficiency of the 
assumed perfect plant is: 

590 + 1560 = 0.378 (37.8%) 

If the actual boiler efficiency is 85% 
and actual turbine efficiency is 80%, the 
thermal efficiency of the actual plant is 
0.378 x 0.85 « 0.80 = 0.257, or 25.7%. 

Next month we will see how this rises 
to 31.6% when the pressure is raised to 
4500 psi—and still more with reheating 
and stage heating. 


PLANT OPERATION AND MAINTENANCE SECTION 


HEADWORK 


PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 


Wet Steam at 1 Inch 
Of Mercury Pressure 


Boil 


° 2 
° a 
0 1096 2.038 
1 1086 2.019 
2 1075 1.999 
3 1065 1.980 
4 1054 1.960 
5 1044 1.941 
6 1033 1.921 
7 1022 1.902 
8 1012 1.883 
9 1002 1.863 
10 991 1.844 
981 1.824 
12 970 1.805 
13 960 1.785 
14 949 1.766 
15 939 1.746 
16 928 
17 918 1.707 
18 907 1.688 
19 897 1.668 
20 886 1.649 
21 876 1.629 
22 865 1.610 
23 855 1.590 
24 844 1.571 
25 834 1.551 
26 823 1.532 
27 813 1.513 
28 802 1.493 
29 792 1.474 
30 781 1.454 
31 771 1.435 
32 760 1.415 
33 750 1.396 
34 739 1.376 
35 729 1.357 
POWER 
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In Deaeration, too 


work for you, too. 


MARINE TYPE—Typical OPEN TYPE—Deacrator VACUUM TYPE — Unit 
Belco marine heater fur- at large eastern pharma- shipped set-up to midwest- 
nished to shipyards. (Ap- ceutical plant. Capacity of ern utility. Has 150,000 
proved by Lloydsof London) 80,000 Ibs hr. Ibs/hr capacity. 


Boiler Feedwater Heaters e Water Softeners e Filters e Clarators 
Demineralizers e Automatic Process Control Panels 
BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 
110 PENNSYLVANIA AVENUE, PATERSON 3, N. J. 


REGIONAL OFFICES: Philadelphia, Pa., Chicago, Ill., Houston, Texas 
North Hollywood, Cal., Montreal, Que., Toronto, Ont. 
Representatives in all principal cities of the United States and Canada 


BELCO DESIGNS, ENGINEERS & FABRICATES WATER 
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An increasing number of well known utility 
and industrial plants are using Belco equipment to increase 
operating efficiency and decrease operating costs. Belco 


advanced design and application experience can be put to 


For technical assistance write or call Belco — 


your first step to lower costs. 


SPRAY TYPE —Belco Deaerator in 
large eastern oil refinery. Has a capac- 
ity of 300,000 Ibs/hr. 


SPRAY TRAY TYPE—Belco De- 
aerator at New York State institution 
boiler house. Capacity 120,000 Ibs/hr. 


TRAY TYPE —Belco Deaerator at 
southern municipality. Has a capacity 
of 125,000 Ibs/hr. 
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Marmy’s Loose Screw 


“Ship me somewheres east of Suez 
where 
the best is like the worst, 
Where there ain’t Ten Command- 
ments, an’ a man can raise a thirst;” 
Marmaduke Surfaceblow was roaring as 
I barged into the Bent Propeller Bar 
yesterday. What was all the shootin?’ 
Don’t ask me. All I know is that when 
I entered, there was Marmy waving his 
arms dramatically and roaring at the 
top of his foghorn voice. His six foot 
four inches towered above his listeners 
who were standing open-mouthed at this 
sudden outburst of poetry. 
Marmy not only waved his arms for 
emphasis, but he also stared heaven- 
ward when he came to that part about 
a man raising a thirst. His eyes were 
glued on a row of Sandpaper Gin bot- 
tles on a display shelf near the ceiling. 
The place was packed and I was glad 
enough to have squeezed inside. Marmy 
blasted away: 
“For the temple-bells are callin’, an’ it’s 
there that I would be 
By the old Moulmain Pagoda, lookin’ 
lazy 
at the sea 
On the road to Mandalay, 
Where the old Flotilla Lay 
With our sick beneath the awnings 
when we went to Mandalay! 


Oh, the road to Mandalay, 


148 


Where the flying-fishes play, 

An’ the dawn comes up like thunder 
outer China ’crost the Bay.” 
Suddenly Marmy stopped, turned to 

the bar and got a stranglehold on his 
bottle. For an instant the place was 
deadly quiet. Marmy quickly ballasted 
his tanks from the bottle and turned 
toward his befuddled audience before 
they had time to recover from the spell 
he had cast. 

“It isn’t temple bells my last trip 
through the Suez canal reminds me of,” 
he bellowed again. “It’s about our vac- 
uum that dropped to two inches after 
getting through that canal on our way 
to Ceylon in 1926.” 

Well now, that was different, I might 
hear something of interest for Power 
readers after all. And others seemed 
relieved. At first it looked like the old 
consulting engineer had cracked his 
staybolts—or at least popped a few 
rivets. 

“The main turbine of the old SS Jn- 
dia Princess purred like a contented 
ship’s cat that morning after leaving 
Suez.” continued Marmy with a far 
away look in his eyes. “The Red Sea 
was calm and most of us off watch sat 
under the boat-deck awning, drinking 
beer and looking out over the parched 
lands of Arabia lying off our port side. 

“Chief,” said our captain suddenly, 
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. . the ship’s reduction gears down below 


suddenly changed to a grinding sound.” 


‘since you’ve been on here for over a 
year now, that turbine hasn’t let us 
down once. That engine room used to 
be so bad before you signed on that I 
hated to sail this ship. We were always 
breaking down at sea.’ 

“Before I could answer, the shrill 
steady hum of the turbine’s reduction 
gears down below changed to a grind- 
ing sound—as if the old ship were trying 
to climb a mountain. I jumped up from 
my deck chair and looked down the 
engine-room hatch. Below I saw the 
second assistant scoot around the tur- 
bine toward the circulating pump and 
heard him yell something to his oiler. 

“*Thanks for the compliment,’ I 
called over my shoulder to the captain 
as I headed below, ‘but I think you 
dropped your anchor before getting into 
port.’ 

“The turbine was really grinding away 
when I reached the control platform. 
The vacuum on the mercury column 
had dropped from 28 to 23 inches and 
she was nose diving fast. 

“Safety valves were popping because 
the fireman hadn't cut out his oi] burn- 
ers fast enough. The Second Assistant 
came running back from behind the 
turbine yelling at the top of his voice. 

“*The circulator’s running OK, chief, 
but the condenser’s getting hot as hell. 
I just opened up the circulator to full 
speed, but even that doesn’t help.’ 

“That surprised me. How could the 
condenser get hot if there was enough 

(Continued on page 224) 
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‘Teammates for 24 years — 
U.S. Expansion Joimts and a power plant! 


When a large Midwestern power plant was 
opened in 1929, the vacuum lines were 
equipped with rubber expansion joints by 
United States Rubber Company, the origi- 
nal manufacturer of rubber expansion 
joints. And with the passing of time, the 
power plant installed additional U.S. 
Joints on house service pumps, condenser 
pumps and main circulating pumps. 

U.S. Expansion Joints always give 
trouble-free operation because they have 
no moving parts to wear or bind. These 


economical, flexible connections are used 


UNITED 


Close-up of U.S. Expansion Joint in- 
stalled on vacuum line, still working 
after 24 years. 


STATES 


in pressure Or vacuum pipe lines in 
mechanical equipment to prevent excess 
stresses due to expansion or contraction. 
They also insulate against vibration, pre- 
vent the transmission of noise, and take 
care of misalignment. 

“U.S.” engineers at any one of 25 Dis- 
trict Sales Offices will gladly help you on 
problems of this kind, or write to address 


below. 


RUBBER 


“U.S. Research perfects it 
“U.S.° Production builds it 


U.S. Industry depends on it 


COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products ¢ Oil Field Specialties ¢ Plastic Pipe and Fittings 


Molded and Extruded Rubber and Plastic Products « 
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Protective Linings and Coatings « Conductive Rubber « 


Grinding Wheels Packings Tapes 


Adhesives « Roll Coverings « Mats and Matting 
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WRESTED FROM THE WILDERNESS, although somewhat poetic, accurately describes 
the new industrial development just outside Wilkes-Barre. Lower photo shows main 


bay of new Foster Wheeler plant 
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8000-ton hydraulic beam press is at lower left 


POWER NEWS 154 
TECHNICAL BRIEFS 


NEW FREE BULLETINS 


Foster Wheeler Opens 
New Mountaintop Plant 


® RELOCATION OF INDUSTRY and rapid 
development hit a new note recently 
with the opening of Foster Wheeler 
Corp’s $5-million plant at Mountaintop, 
Pa. Situated on a 130-acre tract in the 
Wyoming Valley, the new plant consti- 
tutes the first step in a broad develop- 
ment program now being sponsored by 
the city of Wilkes-Barre to alleviate 
local manpower surpluses. 

Part of an $8-million expansion and 
retooling program begun three years ago 
by Foster Wheeler, the new plant will 
turn out pressure vessels of varying pro- 
portions including some of the largest 
and heaviest in demand. Among its 
major tools will be an 8000-ton hydrau- 
lic beam press capable of bending the 
8-in. steel plates used in higher pres- 
sure vessels. Another outstanding tool 
will be a 2-million volt Vande Graaff 
X-ray generator capable of penetrating 
steel 12-in. thick. Other special tools. 
lower left photo, are unique in their 
capacity to perform monumental opera- 
tions or in their ability to perform fa- 
miliar tasks automatically. 

Among the products to be fabricated 
are heat exchangers for nuclear power. 
sections of oil towers and pressure ves- 
sels weighing more than 100 tons. 


Britain Tests Revolutionary Wind Generator 


& First GIANT WIND GENERATOR of rev- 
olutionary British design is now ready 
to be erected for preliminary trials at 
St Albans. The new generator is the 
joint work of DeHavillands and English 
Electric, both working under contract to 
Enfield Cables who are financing the 
experiment at the request of the British 
Electric Authority. 

Instead of the vanes providing power, 
as in the orthodox windmill, this gen- 
erator will draw air into vents located 
at the base of its 100-ft tower. As the 
blades rotate, pressure differentials be- 
tween still air in the hollow blades and 
relatively swift-moving outside air will 
create a vacuum in the top of the tower. 

Advantage of this design over ortho- 
dox types is that main weight of the 
generating plant, the air turbine, does 
not have to be at the top of the tower. 
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This structural problem has prevented 
orthodox generators in England and on 
the Continent from exceeding 30 kw. 
The St Albans pilot project, on the other 
hand, is designed to produce 100 kw in 
a 30-mph wind. 

In America, the largest wind-driven 
machine ever built was based on ortho- 
dox principles and was designed to pro- 
duce 1250 kw. This was installed during 
the war on Grandpa’s Nob in Vermont. 
After running for three weeks, a high 
wind began to rock the tower and one 
of the blades broke under the pressure. 
The project was abandoned at this point 
and has never been revived. 

If successful, the St Albans generator 
will be entirely automatic. Electronic 
machinery guided by an anemometer 
will control the pitch of the flat blades 

(Continued on page 250) 
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Looking for the right packing 
for your centrifugal pumps? 


EAR on centrifugal pump 

shafts as well as on oscillat- 
ing and rotating rods of other 
equipment is minimized by J-M 
Centripac. This is because the 
square cross section of this pack- 
ing provides the maximum con- 
tact surfaces. Thus, it insures a 
tight seal with the least friction 
and gland pressure. 


Because Centripac is plaited 
square it retains its shape indef- 
initely, thus maintaining maxi- 
mum surface contact for long 
periods of time. It is made from 
long-fiber asbestos yarn, thor- 


For shaft speeds to 1750 RPM 
Johns-Manville Centripac seals better 


oughly lubricated and graphited. 
It seals against fresh or salt, hot 
or cold water, oil, ammonia, brine, 
gasoline, and certain weak acids 
and other chemicals. Because of 
its wide application, it is a favorite 
of plant men everywhere. 


For general service, Style #7 
Centripac is recommended. It con- 
tains no wire, is soft enough to 
conform readily to the packing 
space, and stands up well in serv- 
ice. It comes in coil form, Style 
#C-7 and Ring form, Style #R-7. 
Sizes */16” and up. 


For higher shaft speeds, J-M Plastic Packings 
reduce friction and scoring of shafts and sleeves 


YOUR J-M PACKING DISTRIBUTOR will gladly 
recommend the right packing for your equip- 
ment, and furnish it from stock for your immedi- 
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Higher centrifugal pump speeds 
make friction increasingly im- 
portant in packing and shaft 
life. That is why J-M Plastic 
Packings have been designed 
to have the homogeneous struc- 
ture and low friction so essen- 
tial to long packing life in this 
service. 

The exact composition of 
these packings varies according 
to the service conditions for 
which each particular style is 


designed. As an example, one 
of these, Style No. 610 is an ex- 
cellent general maintenance 
packing for service against 
steam, air, ammonia, gases, etc. 
up to 550F. It is made of se- 
lected asbestos fiber mixed with 
pure graphite and a small 
amount of non-friction metal, 
then bonded with a heat-resist- 
ing compound to forma pliable 
coil or spiral. It is furnished in 
sizes of Ye” and up. 


ate requirements. Write Johns-Manville, Box 60, 
New York 16, N. Y. for his name and address. 
In Canada, 199 Bay St., Toronto 1, Ontario. 
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More TECHNICAL BRIEFS 


quickly become severely damaged. 
Therefore, it is Con Edison’s thinking 
to provide a robot operator in periods 
between patrol operator’s examinations 
to protect machine against such con- 
tingencies by providing a vibration ve- 
locity type of pick-up on one of turbine- 
bearing pedestals. 

Vibration protection is also provided 
on generator by a similar pick-up de- 
vice located on outboard bearing end 
bell. Aside from vibration which may 
occur in generator rotor for mechanical 
reasons, such as failure of a generator 
cooling fan, one of the most serious 
types of faults which can cause severe 
vibration in rotor is a double winding 
“ground.” Winding “grounds” of this 
type will bypass current from a part of 
the field winding, causing vibration due 
to unbalanced magnetic pull on two 
sides of rotor. In addition to this, short- 
circuited currents on one side of the 
rotor may cause enough rotor surface 
temperature difference to develop a 
small curvature in shaft, which of itself 
may cause excessive vibration. 

Because of necessity of using spray 
water cooling in low pressure exhaust 
end of 3600-rpm units to maintain mod- 
erate temperatures at low loads in this 
location, and with possibility of spray 
water failure and resultant high tem- 
peratures causing local turbine exhaust 
casing and condenser shell stresses, tur- 
bine and condenser manufacturers rec- 
ommended installation of temperature 
alarm and Con Edison added tripping. 

Alarm is set for 10 F above normal 
operating temperatures and trip for 190 
F. Protective device for this purpose 
consists of two thermocouples in exhaust 
end of casing of each low pressure ele 
ment which respond to steam tempera 
ture. One thermocouple in each casing 
is connected to a temperature recorder 
and second thermocouple to a trip con- 
troller. Recorder is provided with con- 
tacts for an alarm circuit and controller 
with contacts for a trip circuit. A spare 
well is provided in each case for calibra 
tion purposes, 

\ type of loss-of-field protection which 
measures leading reactive current or 
leading reactive kva flow in the stator- 
winding of each machine, which was 
developed by Con Edison in 1940 and 
which is now used on all major genera- 
tors on the system, was adopted for As- 
toria machines. Diagram, p 156, shows 
a simplified connection of relay system. 
Relay functions to trip generator on any 
reduction of field current which would 
be sufficient: to cause an amount of re- 
active current, equal to relay setting, to 
flow into generator, provided also that 
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generator terminal voltage has been re- 
duced to a point which would indicate 
that system would be better off with 
generator disconnected. In case field 
is weakened enough to cause out-of-step 
operation, relays are adequately fast to 
prevent even one-half cycle of slip be- 
tween generator and system. 

\ protective system has been set up 
for entire boiler-turbine-generator unit- 
type installation which will give faster 
response to faulty conditions. 

Concept of extensive automatic trip- 
ping of large turbine generators and 
boilers as reviewed above will be re- 
ceived by many with a_ skepticism 
founded on thinking that there will be 
frequent and unnecessary loss of capac- 
ity from systems due to malfunctioning 
of automatic devices. Con Edison has 
considered very seriously this possibil- 
ity, but believes such instances, while 
perhaps relatively frequent in early 
operating development, will be lessened 
with experience and resultant device im- 
provements. Ultimate operating picture 
is fully expected to be one of improved 
availability. AJEE Paper No. 53-388. 


Automatic Control of Hydroelectric In- 
duction Generators. By J CG Kirwan, 
Westinghouse Electric Corp and W D 
Smith, Portland General Electric Co. 

\ study of economic factors surround- 
ing modernization of T W Sullivan plant 
(Station “B”), of the Portland General 


TO OBTAIN COMPLETE TEXT 


Vaterial for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from sources, not 
Power. 

{merican Institute of Electrical 
Engineers, fall meeting, Nov 2-6, 
Kansas City, Mo. Identified by 
initials AIEE and_ obtainable 
through AIEE, 33 W 39th St, New 
York 18, N. Y. 

{ssociation of Iron and Steel 
Engineers, annual convention, 
Sept 28-30, William Penn Hotel, 
Pittsburgh, Pa. Identified by ini- 
tials AISE and available from T J 
Ess, secy, AISE, Empire Bldg, 
Pittsburgh, Pa. 

{merican Society of Mechani- 
cal Engineers, fall meeting, Oct 
5-7, Sheraton Hotel, Rochester, 
\V. Y. Identified by initials ASME 
and obtainable through ASME, 29 
W 39th St, New York 18, N.Y. 
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Begins on page 156 


Electric Co, resulted in installation of 
12 automatically controlled 1200 kw, 
240 rpm induction generators. The Sul- 
livan plant, located on the Willamette 
River Falls at West Linn, Oregon, orig- 
inally served as generating point for 
first long-distance high-voltage transmis- 
sion line in the United States. Present 
induction generating equipment and 
modernized plant are completely de- 
scribed in a companion paper, A pplica- 
tion of the Induction Generator by J \ 
Kresser and J R Downing. 

To realize fully potential operating 
economy available with induction gen- 
erators, automatic control was used. 
Large number of machines involved re- 
quired development of a basic control 
scheme of general application. Content 
of this paper is based on control equip 
ment installed at Sullivan piant. 

One principal advantage of induction 
generators over synchronous generators 
is simplicity of protection and control. 
Because of this simplicity, induction 
generators are particularly well suited 
to full automatic, semi-automatic or re- 
mote operation. Voltage and frequency 
are controlled by system to which they 
are connected, eliminating many expen 
sive and complicated devices normally 
required. Additional simplification can 
be achieved in induction hydro station 
by elimination of speed-sensitive and hy- 
draulic relay portion of a conventional 
governor assembly. However, when this 
is done, high speed closing of gates is 
essential to limit overspeed after emer- 
gency shutdown. 

Induction generator starting proced 
ure consists of three simple steps: (1) 
start machine and bring it up to ap- 
proximately synchronous speed; (2) 
close generator breaker; (3) load ma- 
chine by further opening of turbine 
gates. (In plants designed for stream 
flow operation, gates may be placed un- 
der control of forebay float switches to 
adjust machines to amount of water 
available. ) 

When generator circuit breaker is 
closed, an exciting current inrush will 
occur. This current will be equal in 
magnitude to that experienced when 
starting an induction motor across the 
line. but with machine rotating at o1 
near synchronous speed the duration of 
this inrush is a matter of a few cycles. 
Following magnetizing surge and ac- 
celerating period, no-load excitation cur- 
rent will continue to flow and be indi 
cated on generator ammeter. 

Procedure for shutting down machine 
is as simple as that of starting. The 
following steps are required: (1) re- 

(Continued on page 228) 


POWER 


PC 


4 


1 
| A 
In 
aft 
afte 
diti 
elir 
un: 
hav 
mo 
| rec 
| wh 
Th 
thr 
sig 
pe! 
43. 
inc 
10. 
fee 
in: 
= — = 


How a Southern Paper Company 


Cuts Power Costs 


Eliminates 
Tube Failure 


2 


Reduces 
Maintenance 


3 


Cuts Blowdown 
Requirements 


In a 33-month period, a southern paper com- 
pany replaced 133 tubes and welded others. Now, 
after installation of Allis-Chalmers water con- 
ditioning, tube failures have been completely 
eliminated — along with virtual elimination of 
unscheduled maintenance. In addition, boilers 
have operated at top rating and efficiency for 12 
months between scheduled cleanings. Blowdown 
requirements have become approximately half 
what they were before. 


Remove Silica Content in Boiler Water 
The job was done by reducing silica content 94% 
through use of a water conditioning system de- 
signed by Allis-Chalmers water conditioning ex- 
perts. Before installation, silica content averaged 
43.6 ppm. Now it averages 2.7 ppm. Equipment 
includes a 24,000-gph hot process softener, three 
10-ft Anthrafilt filters, a surge tank, and chemical 
feeder. The system has been improved since orig- 
inal installation by the addition of a secondary hot 
phosphate unit. 


Main turbine 
room contains 
five turbine- 
generator 
units. You can 
get complete 
information on 
silica removal 
by writing fora 
copy of Bulletin 
28R7 135. 


How You Can Solve Your Water Problems 
For any water problem, you'll find Allis-Chalmers 
chemicals, service, and equipment a useful addi- 
tion to your power or process water application. 
Years of experience combined with a complete 
line of equipment enable Allis-Chalmers water 
conditioning experts to recommend sound, eco- 
nomical solutions to your problems. For help with 
your water conditioning, call the Allis-Chalmers 
district office nearest you or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-4200 


ALLIS-CHALMERS 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 


Automatic Valve Offers Multiple Advantages 


102 + New 2-in. multi-port valve provides 
automatic control of 
commercial softener, 
filter and Three 
years of field testing reportedly have proved 


regeneration cycle 
and industrial 


ion-exchange 


water 
systems, 


following advantages: 


Unit, operating under electric controls 
and time clock, 
without 


coordinated 


can run entire regeneration 


cvcle [wo or more 


round- 


supervision. 
can 
the-clock supply of treated water. 

Valve provides precise contrél of regener- 
ation Once adjusted to suit local 
conditions, cycles never vary. This elimi- 


systems provide 


cycles. 


nates guesswork of hand operation. Opera- 
tor can establish minimum cycle time for 
correct regeneration and put system back 
into operation without delay, thus increas 
ing overall efficiency. 

One entire This 
means less piping, fewer valves, easy in- 


valve handles system. 


stallation and lower costs. 

Simplified design requires only one mov 
ing unit, the stemplate cam assembly. For 
periodic servicing, entire assembly is ac- 
after 
cover. No piping need be removed. Further 


cessible simple removal of bonnet 


details are available from manufacturer. 


Automatic Pump & Softener Corp, Rockford, Illinois 
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Corrosives Filter 
123 + Compact in-line filters, long in de- 
mand for highly such 
as fuming nitric acid, hydrogen peroxide 
and now available. 
Filter medium is Kel-F, unique in that it 
presents a large 


corrosive materials 


hydrochloric acid, are 
surface area yet does not 
catalyze decomposition of hydrogen perox- 
ide. Standard elements remove particles 
larger than 5 microns in liquids and much 
finer particles in gases. Temperatures range 
up to 350 F and thermal shock resistance is 
high. Unit shown at left will handle 75 psi 
differential across Kel-F element and 1200 
psi line pressures. Complete filters range 
from surfaces, 
Glen 


fractional up to 50 sq ft 
Plastic Filter Co, 
New York 


Porous Cove, 


For more 
p 169 


data on these items, use post cards 
Identify your request with item number 
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Air Driven Hydraulic Pump 
134 + New air driven hydraulic pump is 
available in single or double-acting models, 
is a simplex horizontal type meeting de- 
mand for small volume capacity at medium 
and high pressures. Pump develops up to 
20,000 psi operating on 90 psi air supply. 
Unit is tubing, 
valves and pressure vessels as well as for 


recommended for testing 


supplying power for small molding presses. 
Aldrich Pump Co, Allentown, Pa. 


Forged Steel Valves 
130 ™ New welded forged steel 


portedly obsolete cast steel valves for high 


valves re- 


pressure and temperature 


Photo above with forged valve inset on cast 


applications. 


valve shows reduction in size and weight of 
new valve. Valves can be furnished in Class 
5000, 10,000 and 15,000 weld, screwed or 
flanged ends in sizes from % to 10 in. Fur- 
ther data available manufacturer. 

Hoppe Engrg Co, Inc, Greensboro, Ind. 


from 


Check Valve 
148 + Spherical poppet nose and match 


ing seat in new check valve are self-align 


ing, always assure perfectly leak-prof seal 


Manufacturer claims caged poppet gives 


lower than ever pressure drop, practically 


restriction, in 
3000 psi. 


no flow non-surge hydraulic 


systems to Units are available in 
ill combinations of tube and pipe ports for 
operating temperatures from —65 to 200 F. 
Republic Mfg Co, 1930 W 77th St, 
Cleveland 2, Ohio 
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VALVE SERVICE RATINGS 


SUITABILITY: 
100% Leakage 
FEATURES: 


MAINTENANCE COST: 


atthe 2. lrg 


No, |652- 


The modern packless valve 
with Neoprene diaphragm 
that serves only to seal the 


In a prominent New Orleans shipyard, with Crane 
Diaphragm valves listed as “standard operating pro- 
cedure’’ for complete oxygen-acetylene system. 
Shown is typical installation on portable manifold. 


THE CASE HISTORY 


Costly loss of welding gases was traced to the con- 
ventional packed valves formerly used on the system. 


Leakage through the stuffing persisted despite fre- 
quent, regular servicing of stem packing on the 
valves. This high maintenance cost added to the 
yard’s loss. 

The remedy was found in Crane No. 1652 packless 
Diaphragm Valves, Underwriters approved for the 
service. These valves stopped the leakage, and not 
one Crane valve has needed attention since installed 
more than 2 years ago. Despite continued expansion, 
the yard’s costs for welding gas have been sharply 
reduced. 


VALVES - 
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FITTINGS 


PIPE 


bonnet. Its independ- 
ent disc saves dia- 
phragm wear, provides 
positive seating on 
fluid, even should the 
diaphragm fail. Choose 
from a wide range of 
body and trim materials 
for all kinds of corro- 
sive and ordinary serv- 
ices. Sizes !2 to 6in.; 
screwed or flanged 
ends. See your Crane 
Catalog, or your Crane 
Representative. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


PLUMBING - 


3 THRIFTY 


/ BUYER 


HEATING 
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This Stops Hidden Losses 
... Welding Gas Systems, — 
BE THE INSTALLATION, 
| 
| 
on 


More EQUIPMENT NEWS 


Begins on page 160 


Low-price Steam Traps Now Feature Duo-Step Leverage 


103 + Low-price steam traps, designed for 
pressures up to 200 psi and temperatures to 
100 F, are now available with Duo-Step 
Leverage, formerly a feature of only larger 
size, automatic units. 

Working on double-fulerum principle, 
Duo-Step virtually doubles drainage capac- 
ity of inverted bucket trap of a given size. 
First step or fulcrum provides power to 
“crack” ball valve from orifice while second 
completes travel of valve so that orifice is 


opened to its fullest extent. Duo-Step also 
permits larger orifice without lengthening 
of lever or increasing trap size. 

Manufacturer claims that introduction 
of Duo-Step in 60 and 70 model traps will 
increase drainage capacity and will enable 
trap users to replace present installations 
with less expensive traps that can handle as 
much or more condensate than larger and 
more expensive traps. Further details avail- 
able on request to manufacturer. 


Clark Mfg Co, 1830 E 38th St, Cleveland 14, Ohio 


Portable Pump 


118 + New portable industrial pump is 
ideal for liquid transfer, fire fighting, de- 
watering pits, etc. Completely self-priming, 
unit has no valves or moving parts other 
than motor, impeller and seal. It delivers 
over 100 gpm at lowest head and can force 
water to a max height of 100 ft. Redesigned 
Briggs & Stratton 1'2-hp engine powers 
pump and complete outfit weighs only 65 
lb. Servicing is simple since there is no 
stufing box and self-lubricating seal re- 
quires no adjustment, greasing or packing. 

Kenco Pump Co, 1125 N Ridge Rd, 

Lorain, Ohio 
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Iron Gate Valve 
140 + New 125-lb gate valve has cast iron 
body and bonnet containing 3% nickel to 
give them extra margin of corrosion re- 
sistance over ordinary cast iron. User may 
specify trim materials—either 18-8 Mo 
Stainless Steel or all-monel. Valve report- 
edly provides economical service on mildly 
corrosive installations in oil, pulp and 
paper, wood treating and chemical process- 
ing industries. Further details available 
from manufacturer. 

Lunkenheimer Co, Box 360, 
Cincinnati 14, Ohio 


For more data on these items, use post cards 
p 169. Identify your request with item number. 


READER SERVICE SECTION 


Stainless Steel Trap 

111 + New stainless steel float trap drains 
corrosive liquids from air, gas and steam 
confined in piping systems and equipment. 
Unit automatically and continuously drains 
liquids as fast as they form without per- 
mitting escape of gas. Traps are available 
in 1% to 2-in. sizes for 300 lb pressure and 
800 F max temperature. Further details 
available from manufacturer. 

V D Anderson Co, 1935 W 96th St, 
Cleveland 2, Ohio 


Pump Motor 


133 + Hollow-shaft motor to drive deep- 
well pumps on irrigation projects has several 
new features. Bullet-shaped hood consists 
of light-weight fiberglass-reinforced plastic. 
Ball-type nonreverse ratchet provides posi- 
tive locking action with minimum shock. 
Coupling between pump and motor can be 
changed from standard clutch to nonre- 
verse ratchet without disengaging pump 
from motor. Neoprene shaft seals adjacent 
to lower bearing keep out dirt and water. 
Further details from manufacturer. 

Westinghouse Electric Corp, Box 2099, 

Pittsburgh 30, Pennsylvania 
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.. with TYCOL lubricants on hand! 


Take heavy mechanical equipment, for instance. There’s 
a Tycol lubricant for any application you name: For instance, what 
about steam turbines? ... Tycol Aturbrio oils resist heat and sludging, 
are “double inhibited” to provide the utmost resistance to rust 
and oxidation. Diesels? .. . Tycol Adelbus oils contain additives 
that produce a tough “film of protection” and help to eliminate 
sludge and varnish. You always get top performance with Tycol 
lubricants. Why? ... Because each Tycol grease and oil is manufactured 
from high quality base stocks and tailored for a specific 
application. Get the full story of the entire Tycol line from 
your local Tide Water Associated office today! 


Over 300 Tycol industrial lubricants are at 
your disposal . . . engineered to fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL 
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Boston * Charlotte, N. C. * Pittsburgh 
Philadelphia * Chicago * Detroit 
Tulsa * Cleveland * San Francisco 
Toronto, Canada 
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New Couplings Combine High Speed and Light Weight 


104 + New line of geared flexible coup- 
lings for high speed-high torque applications 
combine sturdiness and light weight. Be- 
sides transmitting power efficiently, they re 
portedly accommodate a reasonable amount 
of shaft misalignment and end float. 

Units are available in ten standard sizes 
with bores ranging from one to six in. and 
hp-ratings at 100 rpm ranging from 2 to 450. 
Hubs are available for either slip or shrink 
fit on shaft. 

Two-section, free-floating housing has in- 


ternally cut gear teeth. Sections are rab- 
bet-fitted and bolted together to function 
as rigid unit that forms dust-proof lubricant- 
retaining enclosure. 

Wide face of internal gear teeth provides 
end float of connecting shafts while main- 
taining full-tooth contact. Externally cut 
gear teeth of hubs are machined to provide 
constant clearance at root of internal teeth 
of housing to accommodate reasonable mis- 
alignment. Further details available in 
manufacturer's folder No. 2375. 


Link-Belt Co, 307 N. Michigan Ave, Chicago 1, Hlinois 


Ball Bearing Units 

149 + Zone - hardened Sealmaster ball 
bearing units with double-extended race 
reportedly afford maximum support of bear- 
ing on shaft and guarantee positive lock 
between inner race and shaft. Zone-harden- 
ing is a patented process for induction heat 
treating inner race ring of Scalmaster units 

through ball path section only. Since 
extended portions of race remain unaffected, 
hardened threads of set screws can bind 
tightly against soft threads of race for 
positive race to shaft locking. Bulletin 1053 
available upon request to manufacturer. 

Stephens-Adamson Mfg Co, 
Aurora, Hlinois 


Gearmotor Series 


112 + New integral gearmotor series from 
1 to 15 hp offers wide range of speeds in 
single, double and triple gear reductions. 
Gears meet AGMA specs and fit varying 
load requirements. Motors have constant 
or variable speeds and protective frames 
for operation under most atmospheric con 


ditions. Illustrated bulletin available. 
Century Electric Co, 1806 Pine St, 
St Louis 3, Missouri 


Vibration Detector 

122 + Crystal-type accelerometer, designed 
as basic detection element for measuring 
vibration accelerations up to 50 G’s, is ap- 
plicable to turbine generators, large motors, 
blowers, steam and gas turbines and cen 
trifuges. Sensitivity is approximately 0.9 

per G. Minimum lateral or torsional sen 
sitivity helps provide reliable measurement. 
General Electric Co, Schenectady 5, 


New York 


Air Vibrator 
107 + New portable air vibrator unloads 
railroad cars quickly and easily. Unit 
is equipped with hydraulically-operated 
mounting clamp and attaches quickly to 
car. Manufacturer claims that two men 
using vibrator can unload carload of lime- 
stone ranging in size from 5 in. to dust in 
two minutes. 
Cleveland Vibrator Co, 
2828 Clinton Ave, Cleveland, Ohio 


READER SERVICE SECTION 


For more data on these items, use post cards 
p 169. Identify your request with item number. 


Safety Clutch 


121 + Revolutionary in design, new torque- 


limiting safety clutch eliminates overloads 
and reduces down-time in power drives. 
Instantaneous trigger action in torque lim- 
itation works equally well at low or high 
speeds. Clutch features simplicity of oper- 
ation, negligible wear, adaptability to 
specific driving arrangements such as 
sproc kets, pulleys, belts, gears, etc. All 
clutches operate in both directions and all 
have an activating pin for use with an 
automatic power shut-off. 
Centric Clutch Co, Route 9, , 
Woodbridge, New Jersey 


Revolving Bins 
150 + New revolving bins are complete 
storage units, ideal for bulk stock, parts, 
nuts, bolts, screws, ete. Shelves ride on 
ball bearing rollers, revolve easily in either 
direction. Each shelf has five permanent 
dividers and continuous label holders 
Shelves are stabilized to prevent sagging 
Lyon Metal Products, Ine, Aurora, Il. 
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CONDENSER TUBES 
AND PLATES 


Year after year users of condenser tubes and plates 
specify Revere, not only for new equipment, but 
when re-tubing. You might consider this fact if you 
are not as yet a Revere customer. 

Correct specification is vitally important, because 
conditions vary so greatly. Each installation pre- 
sents an individual combination of factors, each one 
of which should be studied before deciding on the 
proper alloy. It is often advisable to make a new 
survey of the situation before re-tubing, because the 
nature of the cooling water may have changed, or 
other service alterations have taken place. 

To find the alloy or combination of alloys best 
suited to meet a specific set of circumstances, 
Revere offers the help of its Research Department, 
made available through the Technical Advisory 
Service. Working with the country’s leading users 
of condensers and heat exchangers, these capable 
consultants have helped solve many and varied types 
of problems, leading to longer tube life. 

Revere makes tubes and tube sheets in all the cus- 
tomary alloys. See the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 
Los Angelesand Riverside, Calif.; New Bedford. Mass.: Rome, N.Y. 
Sales Offices in’ Principal Cities, Déstributors Frerywhere. 


SEE ''MEET THE PRESS'’ ON NBC TEI SUNDAYS 


< 


This 28-page booklet is of unusual 
interest in these times when it is more 
important than ever to squeeze every 
last day of use out of condenser and 
heat exchanger tubes. It includes data 
on various copper ailoys, photos of 
different types of condenser tube 
corrosion, and photomicrographs of 
the grain structure of different metals 
under varying operating conditions. 
Write on your firm's letterhead for 
your free copy. Ask for “Life Extension 
for Condenser Tubes.” 
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New Blower Cleans Extra-wide Boiler Furnaces 


101 + Extra-long-travel retracting soot 
blower, Model TT, cleans boilers even when 
blower nozzle must travel more than 25 
feet. Important features are rigid truss con- 
struction for simple support and_ step- 
tapered lance for minimum deflection. 
Auxiliary carriage supports feed tube and 
drive shaft in extended position. 

Single stationary motor mounted at boiler 
end propels and rotates lance tube through 


close-pitched. blowing pattern for high-in- 
tensity and uniform cleaning. Poppet-type 
supply valve, for steam or air blowing 
medium, operates mechanically and has 
adjustable pressure control for maximum 
economy in each individual blower. 

Unit has been undergoing severe field 
tests in regular daily operation on large 
central station boiler for almost two years, 
manufacturer claims. 


Diamond Power Specialty Corp, Lancaster, Ohio 


Anthracite Burner Lowers Boiler Operation Costs 


151 * New commercial and industrial 
anthracite burner converts existing steam 
and hot water boilers to automatic firing 
and reportedly increases output by 15%. 
Although primarily designed for use with 
low cost rice coal, burner will deliver top 
performance with any of the standard 
grades of anthracite. 

Increase in output results from unique 
design that circulates water through burner 
to boiler. Heating capacity of one square 
foot of active burner area is equal to five 
i | ft of boiler surface. 

Known as the EFM-Fire-Jct, conversion 


unit consists of burner installed inside boilet 


and gravity-fed with coal from hopper 
located on the outside. Standard 1750-rpm 
motor drives fan that forces air through 
tuyeres in burner and also supplies power 
for oscillating mechanism that insures even 
distribution of coal over fire-bed surface. 

Burner injector jets, or tuyeres, shown 
in right photo, number 256 per sq ft of 
burner area and supply air to fire-bed. 
Once adjusted, no further air control is 
necessary. This eliminates additional parts 
required when air must be regulated with 
every change of coal feed. Simplicity of 
design and rugged construction of burners 
keep maintenance costs at a minimum. 


Electric Furnace-Man, Inc, Emmaus, Pennsylyania 


Boiler Base 
115 + New boiler base for waterleg type 
boilers reportedly overcomes problems asso- 
ciated with ordinary bases. New base per- 
mits constant inspection of boiler under 
surface and admits air to prevent corrosion 
resulting from moisture collection. Con- 
structed of stee l, Inspec to Base can be as- 
assembled by two men in less than an hour. 
Plibrico Co, 1800 Kingsbury St, 
Chicago 14, Illinois 


READER SERVICE SECTION 
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Air Conditioner 


152 + Improved apparatus for treating 
air with an absorbent spray to fix relative 
humidity combines air conditioner and ab- 
sorbent re-concentrator in one machine. 
Equipment permits complete control over 
relative humidity and’ tem>perature, accord- 
ing to manufacturer. Correct temperature 
is obtained by either cooling or heating; 
air may be dried without temperature 
change. Sizes of units range from 100) to 
5300 cfm. 

Niagara Blower Co, 405 Lexington Ave, 


New York 17, N. Y. 


Pipe Insulation 


105 + New insulation material, Gilsulate, 
provides triple-zone protection for hot un- 
derground pipes, assures permanent pro- 
tection against common corrosion factors. 

Gilsulate is a blend of specially sized and 
selected Gilsonite, a unique solidified pe- 
troleum. When poured around hot pipe, 
material melts and fuses with metal. Second 
layer consists of sintered particles. Third 
layer is a zone of unconsolidated material. 
American Gilsonite Co, 248 S Main St, 

Salt Lake City, Utah 


For more data on these items, use post cards 
p 169. Identify your request with item number. 


CHECK THESE TOO... 


Space Heater p 176 
Temperature Transmitter p 180 
Indicating Flow Meter p 184 
Duplex Transformer p 186 
Portable Power Generator p 192 
Electric Plant p 194 
Valve Operator p 196 
Wire Braid Steam Hose p 198 
Tandem Thrust Bearing p 200 
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Highly specialized process controls are used to produce 
the finest in seamless WELDING FITTINGS 


Only Globe, among manufacturers of welding fittings, 
produces its own seamless steel tubes. Specialized pro- 
cesses at every stage of manufacture from billet to tube 
— to fitting — insure uniform high quality. Thorough 
inspection and continuous laboratory control guarantee 
strict conformity to rigid specifications. 


Now ... you can get these high-quality fittings when 
you need them — in the quantities you want. Just get 
in touch with your nearest Globe distributor. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
Chicago * Cleveland * Detroit * New York * Philadelphia * St. Louis 
Denver * Houston * San Francisco * Giendale, Cal. 
Producers of Globe Welding Fittings — Globe seamless stainless steel tubes — 
alloy — carbon seamless steel tubes — Gloweld welded stainless steel tubes — 
Globeiron (high purity ingot iron) seamless tubes. 


AVAILABLE IN A COMPLETE LINE OF 
SIZES AND WEIGHTS THROUGH GLOBE 
DISTRIBUTORS IN ALL KEY CITIES 
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— Here is one of the highly specialized manu- 
facturing operations that insure Globe quality 
— piercing the billet to 


Send for the Globe 
Welding Vittings catalog. 
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(Advertisement) 
MIXED-BED strikes at the 
very heart of the water puri- 
fication target . . . produces 
an effluent with solids re- 
duced to a fraction of a ppm, 
and Silica and COz removed. 
If you require maximum 
purity in water, get the facts ae | 
about this exclusive Illco- 

Way ionXchange develop- 
ment. 
Send for Bulletin A-353 [] 


TWO-BED DE-IONIZING. In 
the late’30’s, Illco- Way fabri- 
cated and installed the first 
commercial De-ionizer utiliz- 
ing cation and anion ex- 
change. Equipment pro- 
duces excellent water for 
process application where 
the equivalent of distilled 
water is required. 

Send for Bulletin A 0 


Ca 


(Hardness) 


HYDROGEN ZEOLITE process 
for removal of calcium and 
magnesium ions and alkalin- 


Ileo-W 
ity. This Illeo-Way equip- 
DE-IONIZER ment efficiently conditions 


water for low-pressure steam 
boilers and for chemical 
processes where soft, alka- — 
line-free water is required. 


Send for Bulletin P-30 [] 


ZEOLITE SOFTENING for re- 
moval of hardness is the basic 
ionXchange process which 
industry has put to wide- Cc 
spread use for many years. 
Improvements in equipment 
and exchange material now 
provide even greater econ- 
omies where soft water is 
required. 

Send for Bulletin S-105 [] 


Illeo-Way 
Hydrogen Zeolite 
(De-alkalizing) 


Pioneers in ionXchange 
Illeo-Way ‘“‘firsts’”’ include 
‘a Bs manufacture of the first com- 
illeo-Way mercial two-bed De-ionizer 


... the first commercial 
mixed-bed De-ionizer... 
and the development and 
building of the first success- 
ful installations for the puri- 
fication of such liquids as 
beet juice and crude glycerol! 
by ionXchange....In the 


Sodium Zeolite 
(Softening) 


DE-ALKALIZING power field, boiler feed water 
So treatment by Illco-Way 
FTENING ionXchange has long meant 


lower operating costs and in- 
creased operating efficiency. 
Installations are found in 
leading plants. 

For complete literature in 
specific fields, send for cat- 
alogs listed above. 


ionXchange 


ILLINOIS WATER TREATMENT CO.,853-1 Cedar St., Rockford, Illinois +141 E.44th St., New York 17, N.Y. 


Canadian Distributor: Pumps & Softeners Limited, London, Ontario 
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Complete, compact, and efficient, SUPERIOR Steam Generators are 
the easiest and quickest means to boiler room modernization. Shipped 
complete after factory tests which guarantee more than 80% thermal 
efficiency, SUPERIOR Steam Generators are designed for long-run 
economy, and backed by undivided responsibility. 

Installation is simplified for speed and economy... requiring no 
special foundation, no expensive chimney other than a vent for 
exhaust gases... puts steam where used, eliminating long steam 
lines. Compact design saves space and construction costs. 

Fully automatic operation with any grade of oil or gas assures 
maximum fuel economy with minimum supervision. Ample heating 
surface (min. 5 sq. ft. per b.h.p.) assures operation at capacity 
without overfiring. Built-in induced draft makes boiler rooms 
cleaner, quieter, and safer. 


Modernize with a modern SUPERIOR Steam Generator. 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y, 
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George Edwards’ 


Scrapbook 


“Are graduates necessary?” was the topic of Prof R Q 
Knapp in England recently. He pointed out that... 
“many students are attracted by the high prestige at- 
tached to a degree. For practical purposes, equally 
good results can be achieved by less time-consuming 
methods of study and training: many worthy folk may 
thus be allowed a chance to prove their value without 
having seen the inside of a university.” 


I believe the professor is right. With a growing short- 
age of engineers, it might pay firms to select promising 
youngsters and encourage them for promotion through 
job training and home study. Often, a little push gets 
the right man started. 


7 


The trouble today is not that we are ignorant, but that we 
know so much that ain’t true. Josu Binuincs 


7 


Who are these coming to the sacrifice? 
To what green altar, O mysterious priest, 
Lead’ st thou that heifer lowing at the skies, 
And all her silken flanks with garlands dressed? 
What little town by river or sea shore, 
Or mountain-built with peaceful citadel, 
Is emptied of this folk, this pious morn? 
And, little town, thy streets for evermore 
Will silent be; and not a soul to tell 
Why thou are desolate, can e’er return. 
O Attic shape! Fair attitude! with brede 
Of marble men and maidens overwrought, 
With forest branches and the trodden weeds; 
Thou, silent form, dost tease us out of thought, 
As doth eternity: Cold Pastoral! 
When old age shall this generation waste, 
Thou shalt remain, in midst of other woe 
Than ours, a friend to man, to whom thou say’st, 
“Beauty is truth, truth beauty,’—that is all 
Ye k now on earth, and all ve need to know. 
“One On A Grectan Urn”’—-Joun Keats 


Just received a 50-page booklet, Success Through 
Welding, from Lincoln Electric Co. It tells the stories 
of 25 men, each of whom has built a successful business. 
Out of 9 million firms with fewer than 25 employees, 
it tells how 25 got started. Price of booklet is 50 cents. 

I guess Mr Lincoln is America’s number one advo- 
cate for private enterprise. His incentive plan has made 
him a highly successful manufacturer. Last year his 
2000 employees averaged $7800 in earnings. With a 
reputation like that, I] always listen to anything he has 
to say. 


Best illustration of how a practical engineer like 
Thomas Edison cut corners in solving every day prob- 
lems is shown in this story I heard recently: 

Edison handed an old carbon-filament light globe to 
a young engineering graduate he had just hired for 
his lab in Orange, N J. “Let me know the volume of 
space inside this globe,” said Edison, wishing to test 
the youngster. 

The new man went into high gear, using some fancy 
higher math he had learned in college. When he finally 
had an answer, Edison told him to try again. After 
three attempts, Edison said, “Let me show you.” With 
that he filed the metal tip off the globe and weighed 
the globe. After filling the globe with water and sub- 
tracting globe weight from globe and water weight, 
he took water temperature and figured out cubic 
content. 

“Always work out things the easiest way,” Edison 
advised the astonished young man. 


The Moving Finger writes; and, having writ, 
Moves on: nor all your Piety nor Wit 
Shall lure it back to cancel half a Line, 
Nor all your Tears wash out a Word of it. 
from the “Rupatyat or Omar KHAyYAM” 


Learned something about public relations last night 
that you readers might be interested in. My youthful 
friend, Frank Greene, vice president of Cothran & Co., 
an industrial public relations and publicity firm in New 
York City, drove through and I took him to our country 
club for dinner. 

Frank told me of a large firm that had received 
unfavorable publicity because of a law suit. The 
opposition was PR conscious and quickly had the local 
newspapers run stories from their point-of-view. The 
manufacturer had a good story but hadn't even called 
a press conference or written a news release to tell 
their side. 

So what? Not having been told differently, the pub- 
lic now feels that the company is wrong, selfish and 
unfair. They are rapidly gaining an undeservedly bad 
reputation—and it needn't have happened. 


Engineer 
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F is for Freedom from centrifugal force distortion, 
In end-ring structure and retaining ring portion. 
The cage bars fit rotor slots snug and tight— 
Joints are silver-brazed; they stay just right. 


Extra protection for the E-M wound stator... 
It's full-flooded with varnish—a real first-rater! 
It's baked and re-flooded and re-baked at a pace 
That seals the coil surface in every place. 


G is for the Gisholt electronic machine 
That checks rotor balance with an eye true and keen. 
Again in the stator we check balance of the rotor 

Because it’s so important to a smooth-running motor. 


High finish on journals, superfinish is the rule. 

The bearings are well-sealed . . . they'll run long and cool. 
The sleeves are Kolene-processed to last and last. 

Double oil rings start lubrication safe and fast. 


Like to know more about this 2-pole Motor beauty 
For feedwater pumps or other hard-driving duty? 


@ !nspection is Just call your nearest E-M sales engineer now 
thorough, when For facts, data and application know-how. 
we've done all 


Or write to the factory—there’s much you can glean 
From E-M’s new brochure Number 214. 


the rest, 
For each E-M 
machine stands ELECTRIC MACHINERY MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 


When it's installed in 
your plant, you know 
it can take it... 1300-TPA-2162 


It's bound to be rug- 
ged, for it had experts ~ 
to make it! 


arms Specialists in making motors do exactly what you want them to 
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PACKINGS 


Available in ALL SHAPES, ALL SIZES, 
ALL TANNAGES and ALL TREATMENTS 


Gar.ock’s modern, completely equipped leather packing manufac- 
turing plant has the facilities to furnish all types of leather packings. 
This plant maintains the same high standards of materials, design, 
workmanship, and inspection that Garlock has upheld for the past 66 
years in the oe of mechanical packings. 


SHAPES 
Molded Cups “U" Packings 
"V" Packings Washers Gaskets 
Discs Flange or Hat Packings 


SIZES 
All sizes suitable for leather packing 
applications from 14" O.D. (such as 
leather washers for needle valves) to 99” 
O.D. (such as large “U” 
heavy duty hydraulic service). 


TANNAGES 
Oak Chrome BITAN* 
Garlock Bitan combines the heat and oil- 
resisting qualities of chrome with the fine 
grain, non-porous, strong qualities of oak. 


packings for 


TREATMENTS 


Oil, grease, or wax treated (and com- 
binations of these impregnants)—in de- 
grees of hardness from extremely soft and 
flexible to very hard and rigid. 


Synthetic rubber impregnated — com- 
bines the high tensile strength of leather 
and elasticity of rubber, and gives greater 
temperature resistance. 


With fabric liners. 
Untreated—for certain low pressure 
water applications. 

Put your leather packing problems up 
to Garlock. Contact your Garlock repre- 
sentative or write for leather packing 
folder today. 


*Registered Trademark 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham « 


Boston Buffalo Chicago 


Cincinnati Cleveland « Denver Detroit Houston Los Angeles New Orleans New 
York City ¢ Palmyra (N.Y.) ¢ Philadelphia ¢ Pittsburgh e Portland (Ore.) ¢ Salt Lake City 


San Francisco e St. Louis e Seattle ¢ Spokane e Tulsa. 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


(FARLOCK 


PACKINGS, GASKETS, OIL SEALS 


MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 


More EQUIPMENT NEWS 


Begins on page 160 


Space Heater 
155 + New oil-fired, warm-air heater is 
available in two models—Model 20 with 
200,000-Btu per hr output and Model 25 
with 250,000-Btu per hr. Completely auto 
matic Paraflo heater has UL-approved, gun 
type oil burner. It is a compact, self-con- 
tained unit, completely assembled and flame 
tested at factory. Heater operates on 110-y, 
60-cycle, single-phase power and burns up 
to and including No. 2 fuel oil. 

Dravo Corp, Pittsburgh 22, Pa. 


For more data on these items, 
p 169. 


use post cards 
Identify your request with item number 


Multi-Angle Thermometer 
156 New adjustable-angle dial the: 
mometer can be rotated and tilted to any 
practical angle and locked securely in that 
position. Positive locking and angle selec 
tor prevents loosening from vibration or 
strain, manufacturer claims. Standard units 
come with all stainless steel thermal sys 
tem, bronze bushed movement, in all mer 
cury Available in 4%2, 6, 8%2-in. 
sizes with union connection or separabl 
l-in. male N. P. 1 


from 


ranges. 


socket having “4 or 
Further details available 
turer. 
American Machine & Metals, Inc, 
Sellersville, Pa. 


manufa 


Preheater 
157 * Packaged Ljungstrom unit for pre 
heating combustion air is recommended for 
small and medium capacity boilers. En 


(Continued on page 180) 
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¢ Control of combustion rate of boilers 


¢ Constant or graduated draft control 

* Constant or graduated pressure control 

* Control of single or multiple fuel firing 

* Speed control of fans or pumps 

* Hydraulic coupling control from speed or 
delivery of driven unit 

* Control of steam, gas and liquid pressures 

* Accurate control of position from remote points 

* Differential pressure control for liquids or gases 

* Boiler drum water level control 

* Steam pressure reducing and desuperheating 
control 

* Superheated steam temperature control 

* Feed water heater pressure and temperature 
control 

* Control of pump discharge pressure and flow 

* Steam jet refrigeration control 

* Removal of oil, moisture and solids from 
exhaust steam 

* Recovery of steam from continuous blowdown 
systems 


Hagan Corporation 


PITTSBURGH 30, PENNSYLVANIA 


HAGAN BUILDING 
BOILER COMBUSTION CONTROL SYSTEMS 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


METALLURGICAL FURNACE CONTROL SYSTEMS 


-ONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING FACILITIES 
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Single element meters for measuring differen- 
tials and indicating, recording and integrating 
in units of flow 

Dual element meters for simultaneous records 
of two flows in a single meter case 

Pressure, temperature and draft recorders 
Differential pressure recorders 

Absolute pressure recorders 


Automatic compensation for single element 
meters, to correct readings for variations in 
pressure, temperature, density, gravity and other 
measurable factors 


Automatic addition or subtraction of two flow 
rates 


Pneumatic and electric signal transmitters, as 
standard attachments 


Liquid level recording and control 

Flow ratio control 

Fixed or adjustable speed program control 
Mass flow recording 

Oxygen flow recording 


Wide range flow metering systems 
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i For steam demands ranging from More EQUIPMENT NEWS 
to 50,000 Ib. per hour.... 


tirely fabricated at plant, unit requires : 
only 100 to 250 man-hours, depending on 
size, for erection in the field. It is de- 
signed for non-stoker-fired boilers ranging 
from 30,000 to 125,000-lb capacity with oper- 
ating pressures of 300 psi or more. Installed 
cost of package unit approximates 10% of 
boiler cost, but manufacturer claims result- | 
ing economy recovers investment in very 
short period. 
Air Preheater Corp, 60 E 42d St, 
New York 17, N. Y. 


Stone & Webster Eng. Corp. 
Installed for the Washington Gas Light Co. 


YCLOTHERM™M 
CYCLONIC COMBUSTION! Indicating Temperature 


At its new gas storage plant in Rockville, Md., Washington Gas Light Co. faced Transmitter 
a complex steam problem. The winter load averages only 2000 lb. per hour at 158 + New indicating temperature trans- 
15 psi with no superheat. During extremely cold weather, however, send-out loads mitter features dial thermometer and pneu- 
require as high as 50,000 lb. per hour—and it must be supplied immediately. matic transmitter in combined unit. Device 
: To meet this problem efficiently, four 500 hp Cyclotherm gas-fired steam generators eliminates need for long lengths of capillary 
were installed with 17,500 Ib. steam capacity per hour each. Any single unit tubing or additional indicators. Any num- 
supplies normal needs, a combination of any three meets peak loads quickly. ber of receivers can be operated by a single 
transmitter, according to manufacturer. 


Ability to reach full capacity from a cold start in 15 to 20 minutes was a prime 

consideration. Using the patented Cyclonic Combustion principle, air enters the 

combustion chamber at extremely high velocity in a free spiral vortex. Fuel intro- 

duced into the entering air is slowly consumed as it travels through the combustion 

chamber. This high luminous, slow burning flame—radiating heat to the fire tubes 

through direct radiation and by convection—results in an unusually high rate of 
| heat transfer, rapidly building to full-rate steam capacity. 


Catalog 1022 available on request. 
Penn Industrial Instrument Corp, 
4110 Haverford Ave, Phila 4, Pa. 


For more data on these items, use post cards 
p 169. Identify your request with item number 


Two-poss design which reduces fuel consump- Automatic operation which confines boiler attend- 
tien ond saves up to 5 the space of conventional ance to periodic checkups 
steam generators 

Compact, standordized package unit fully Minimum refractory materials which results in 


equipped with burner, applionces and controls. reduced labor, time and cost of maintenance. 


Cyclotherm Steam or Hot Water Generators are 
made in sizes from 18 to 500 hp, 15 to 200 psi 
operating pressures. Write today for full descrip- 
tive literature. Just drop 
a card to Cyclotherm, 
Dept. 24, Oswego, N. Y. 


Industrial Thermometer 


127 + Straight-form stainless steel indus 


a trial thermometer has stem and nut joined 
; YCLOTHERM : into single unit by special welding process. 
Instrument surfaces are all smooth, cor 
STEAM GENERATORS rosion-resistant and non - contaminating 
Dial chamber is hermetically sealed, and 

DIVISION UNITED STATES RADIATOR CORP.-OSWEGO, NEW YORK am. 
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You hang this sign on 
every line, when you install 
Chapman Tilting Disc Check Valves. For 
these unique check valves don’t slam or hammer, under 
usual piping arrangements. And that means no damage to 
pipeline joints... virtually no wear in the valve itself. 
Cross section at the right shows you how the airfoil de- 
sign of the disc makes these valves keep quiet all their 
working lives . . . shows you why, in any installation, 
head loss is reduced over regular swing-type checks. 
Send for Publication No. 30, showing charts of test- 


results at leading engineering laboratories. Write today. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 


Here’s why 
CHAPMAN Tilting Disc Check Valves 
Keep Quiet All Their Lives 


This specially designed ‘‘airfoil’’ disc 
balances perfectly in open position... 
then drops easily to closed position 
(cushioned by the flow). No jarring or 
slamming, in usual pipe-layouts. Write 
for bulletin. 


CHAPMAN CHECK VALVES 
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(Advertisement) 


FIG. 1—Pneumatic contro! for Vari- 
drive motor, permits quick speed 
changes from any remote control 
station. Photo shows Varidrive op- 
erating film processing equipment. 


REMOTE CONTROLS 


OF VARIDRIVES 
GAIN POPULARITY 


New DEVELOPMENTS 


VARIABLE SPEED MOTOR DRIVES 


RECENT innovations in vari- 
able speed drives include new and 
improved types of remote control 
equipment. Beyond the purely func- 
tional duty of a variable speed motor, 
such as a Varidrive, the latest methods 
of controlling it open up new adap- 
tions to machines and equipment. 

Motors cannot always be placed in 
a location convenient to the operator. 
In the case of fixed-speed motors this 
doesn't matter much because the oper- 
ator has only to push a button to stop 
or start it, even if the motor is in the 
secluded center of a maze of machin- 
ery. But now, the manufacturers of the 
U. S. Varidrive motors have developed 
a complete line of remote controls to 
start, stop and regulate speeds sensi- 
tively set to a split rpm. Consequently 
a Varidrive motor can now be set in 
any location best positioned for the 
most compact and efficient hook-up 
and the operator can control it a mile 
away if necessary. 

MECHANICAL AND ELECTRICAL 

Remote controls of Varidrives may 
be basically divided into two classes, 


FIG. 3—Speed indicator tells Varidrive rpm 
at any distance. Can operate with push 
button if preferred. 
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FIG. 2—ERC control motor changes 


mechanical and electrical. The 
mechanical arrangements permit the 
use of extensions of the control dials 
straight out or universally positioned. 
For example, a Varidrive high up out 
of reach can be controlled from the 
floor by a simple extension supplied by 
the manufacturer. An excellent feature 
of the Varidrive control dial is that it 
is always located at the operator’s sta- 
tion where he can dial from the slowest 
to the highest speed and read the 
calibrations of speed during dialing. 


For electrical controls, numerous 
arrangements have been perfected, of 
which one of the most popular is the 
Varidrive’s Type ERC heavy-duty con- 
trol motor. (Fig. 2.) Intead of the dial, 
this motor, which is 1/15 h.p., 1800 
rpm, is attached to the control mech- 
anism. It is a ruggedly designed 
auxiliary motor of the reversible capac- 
itor type and has a low inertia rotor 
for quick stop, with push button con- 
trol. Its rugged worm drive actuates 
the Varidrive’s speed control and it has 
adjustable limit switches. 


spee 


4 


on Varidrive with push-button control. 


SPEED INDICATOR 


For electrically determining the 
speed of a U. S. Varidrive, a Type R1 
speed indicator can be provided. 
(Fig. 3.) It consists of an enclosed 
tachometer with a generator mounted 
on and driven by the Varidrive. Speeds 
are indicated as per cent of maximum 
speed. 


QUICK STOP CONTROLS 


_For machines requiring fast braking 
of Varidrive motors, the ICB brake is 


used. (Fig. 4.) It is mounted directly 
upon the Varidrive’s take-off shaft, 
eliminating transmission of braking 


action through the belt. Such a device 
is ideal for “inching” or jogging. Its 
functional force is controlled by mag- 
netic action, 

The Warner automatic clutch is also 
used on many Varidrives, particularly 
on heavy presses for gradual pick-up 
to overcome heavy inertia. To properly 
adopt this improvement, the manufac- 
turers of Varidrives provide special 
engineering service. 


POWER 
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UNIVERSAL COUPLING 


FIG. 6—For operating Varidrive 
at any angle to 30°. Rod any 


RIGHT ANGLE DRIVE 
FIG. 7—Control dial set at any 
of four 90° positions at right 
length. angle to standard setting. 


TYPES OF MANUAL REMOTE AND ON-MOTOR CONTROLS FOR VARIDRIVES 


ON-MOTOR CONTROL 
FIG. 8—Not remote control, 
but showing location of con- 
trol dial on motor. 


CHAIN & SPROCKET 
FIG. 9—Sprocket connected to FIG. 10—Rod connects Vari- 
rod by chain drive with two 
bearing supports. 


DIRECT EXTENSION 


drive through sleeve coupling 
to project any length. 


PNEUMATIC CONTROLS 

When frequent motor speed changes 
are necessary, a pneumatic control is 
preferable. (Fig. 1.) Such a control as 
used in Varidrives includes a position- 
ing unit embodying an air-operated 
plunger attached to the motor’s speed 
changing device and a pressure regu- 
lator. Many methods may be used to 
operate the regulator such as pedal, 
lever, cam or wheel. By use of check 
valves and control station selectors, 
speed of the Varidrive can be changed 
from any number of control stations, 
or several Varidrives can be operated 


FIG. 4—Brake control instantly stops Vari 
drive. Excellent for ‘‘inching’’ motor. 


from one control. This device will 
operate on the customer's air supply of 
60 or 100 psi or more. 


AUTOMATIC SPEED REGULATION 


In case a motor user operates such 
mechanisms as follower rolls and air 
cylinders which permit movement 
proportional to the desired speed 
range and can be mechanically linked, 
a compact lever actuator can be 
attached to a Varidrive motor. (Fig. 5.) 
Maximum/minimum speeds may be 
pre-set by means of adjustable speed 
stops located on the exterior. 


DIRECTIONAL MANUAL CONTROLS 


In what position a Varidrive is set in 
relation to the driven machine and 
operator’ position of accessibility 
depends the location of the manual 
control dial. The case of the Varidrive 
is so designed that the control dial can 
be placed on the front side, back or 
top, and the take-off shaft positioned 
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to right or left, high or low. This fea- 
ture is of special interest to the design 
engineer who wants the most compact 
setting with greatest convenience to 
the operator. 


OTHER VARIDRIVE INNOVATIONS 


A notable improvement in Vari- 
drives is the use of a double-ribbed 
varibelt which not only allows maxi- 
mum flexing but permits use of smaller 
disc diameters. Greater horsepower 
can be developed within a smaller 
space. This newest of belt features 
reduces internal friction and provides 
greatest flexibility without sacrifice of 
strength. Dual varibelts, double- 
ribbed, are also available for high 
horsepower. For extra heavy duty, 


dual varibelts are provided for 25, 30, 
10 and 50 horsepower. 

Of interest to those seeking a 
variable speed motor in fractional 
horsepower is the new VA Varidrive. 
It is an all-in-one power package. in 
4, 4, 2 and & horsepower ratings in one 
or 3-phase. 

Those who have used Varidrive 
motors quickly recognize the improved 
output that can be obtained in almost 
any machine. Variable speed has be- 


FIG. 11—Remote controls on Varidrives 
operating automatic welding machine. 


come such an important factor in the 
mind of the aggressive design engineer 
that he has found it feasible to rede- 
sign equipment to take full advantage 
of variable speed potentials. With the 
availability of any desired Varidrive 
contro] system he finds new fields of 
application not heretofore possible. 

A number of interesting engineering 
booklets have been written and pro- 
fusely illustrated by the makers of 
U. S. Varidrive motors dealing with 
remote controls and variable speed 
applications. Copies may be obtained 
from U. S. Electrical Motors Inc., Box 
2058, Los Angeles 54, California, or 
Milford, Connecticut. 


ADVERTISEMENT 


16-Page Motor Booklet 


72 Pictures 


Tells all about 22 Models 
U.S. VARIDRIVE MOTORS 
Mail the Coupon 


U. S. ELECTRICAL MOTORS Inc. sini 
Box 2058, Los Angeles 54, Calif., or Milford, Conn 


Send free 16-page Booklet. No obligation 
COMPANY 
ADDRESS 
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More EQUIPMENT NEWS 


Begins on page 160 


implicity of design each instrument undergoes rigid submersio: 


test in final inspection. Additional details 
available from manufacturer. 


R s J St, 
plus precision manufacture 


Mechanical linkage transforms 


the rotary motion of the speed ' 
Right angle worm gear, reducer to the required recip- re 
ball bearing type speed rocating motion. 


reducer. 


1/3 or % H.P. high 
starting torque electric 
motor. 

Verquad quadruple 
(double suction—dou- 
ble discharge) check 
valve, cone or ball type. 


‘@ Heavy ribbed and 
webbed cast iron base. 


Chemical liquid end consisting Stroke adjustment _cOu- Sealed-in-oil precision Indicating Flow Meter 

rack and pinion as- 137 New type indicating flow meter pro 
the plun hie d . oe OPERAT F sembly drives the plun- vides more accurate control of free-flowing 
the plunger, packing and pack- ERATION is op- ger in the liquid end. 

ing gland. tional. liquids. Completely sealed mercoid switch 


affords full protection against dirt and cor 
rosion. Unit consists of only three moving 
parts, has no delicate mechanisms or com 
plicated parts to impair ruggedness. Spac 


assure high standards of ing of dial graduations permits quick, ac 


curate readings from 0 to 100%. Further 


accuracy and dependability in details from manufacturer. 


Henszey Co, Watertown, Wisconsin 


| t i 
Hills-McCanna ype me er ng For more data on these items, use post cards 
p 169. Identify your request with item number 
and proportioning pumps 


Whenever small volume flows must be metered or propor- 
tioned continuously, the simple, foolproof design of Hills- 
McCanna ‘’U” Type Pumps pays big dividends. For flows 


up to 24 gallons per hour per feed, its accuracy and relia- Miniature Venturi 
bility suit it for research, pilot plant operation and full scale 116 + New Venturi tubes, Type TF, meas 
processing alike. ure fluids in quantities considered too small 
The “U"” type pump is available in a range of capacities for application of normal size orifice. Sizes 
. ‘ 2 2 of inlets vary from 42 to 2 in. Component 
with 1, 2, 3 or 4 feeds. Its design permits use of a wide parts have a machined tolerance of 0.000 
variety of materials of construction in the liquid end. in. and are welded together to form ai 
Write for descriptive literature which gives full information. integrated assembly. TY Venturi is avail 
able in cast iron, stainless steel, or bronz: 


HILLS-McCANNA CO., 2369 W. Nelson Street, Chicago 18, Ill. & 
68th & Upland St, Phila. 42, Pa. 


Process Equipment 


| 159 + New line of corrosion resistan 
process equipment includes centrifuga 

— pumps, valves, pipe and fittings manufa 

tured in both natural and Buna“N” har 


rubber. Pumps are of two types: one hay 

metering and proportioning pumps ing an open impeller and heavy casing, tl 

other of lighter construction and using 

Also Manufacturers of : losed impeller. Globe, angle and wy 

SAUNDERS TYPE DIAPHRAGM VALVES valves are available in sizes from 1 to 4 ir 

FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS Pipe and fittings, in sizes from %4 to 4 in 
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The first generat- 
opens 
in Berlin 


The world’s first 
4 three-phase 


motor 


Electric drives for 
wharfage cranes 
and elevators 


AEG three-phase The first three- 
motor coach tops phase power 

m.p.h. transmission 
(210 km/hr) | works 


Construction of 
steam turbines 
begins 


The first hours 


of Electrical Engineering 


The AEG played a significant part from the first 
hours of electrical engineering. Ofteninthelead 
and never lagging, the growth of the AEG ran 
ever close to Progress in Electrical Engineering. 
From those first hours the AEG has always 
striven to bring you comfort and prosperity. 


AEG means Electricity 


6318 


ALLGEMEINE ELEKTRICITATS - GESELLSCHAFT 


Berlin (Brit. Sector) Export Department Frankfurt (Main) 
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Electric Precipitation 


The efficiency of any electric precipi- 
tator depends on the quality of the 
corona emission from the electrode, for 
it is this emission that ‘charges’ the dust. 


Pictured above are the three most fre- 
quently used electrodes for doing this 
job. You can see the quality of the 
corona for yourself. We'll be glad to 
give you an actual demonstration. 


Other precipitators use electrodes A and 
C which give off only fair emission. Use 
of fine wire (to increase emission) leads 
to structural weakness. Use of heavy wire 
(to give strength) means poor emission. 


The exclusive Buell Spiralectrode(B)com- 
bines strength with peak emission. 

The outstanding on-the-job perform- 
ance of the new Buell Spiralectrode is 
typical of the advances made by Buell 


MECHANICAL 


186 


Engineers. Continuous-cycle rapping, 
for example, proved in service for 20 
years has never caused “puffing”. 


Buell has consistently led the way to 
greater efficiency, through a long series 
of technical discoveries and advances, 
in all types of dust collection. 


Get all the facts. Send for our informa- 
tive brochure—The Collection and Re- 
covery of Industrial Dusts. It explains 
all three Buell Systems of industrial dust 
collection. Send for your copy today. 
Write Dept. 50-A, Buell Engineering 
Co., 70 Pine Street, New York 5, N. Y 


20 Years of Engineered Efficiency in 
\ DUST COLLECTION SYSTEMS 


More EQUIPMENT NEWS 


Begins on page 16( 


are supplied with American National taper 
threads and are recommended for working 
pressures of 50 psi. Descriptive literatur: 
is available on request. 

Vanton Pump & Equipment Corp, 
Empire State Bldg, New York 1, N. Y. 


Duplex Transformer 

132 + New CSP duplex transformers now 
contain two dissimilar windings in on: 
tank. This permits the supplying of some 
}-phase power in addition to single-phas 
Bimetals of 3-phase breaker are connected 
in the two windings in such a way as to 
give full protection for both single and 3 
phase and for any combination of the two 
loads. Further details available from manu 
facturer. 

Westinghouse Electric Corp, Box 2099, 

Pittsburgh 30, Pennsylvania 


For more data on these items, use post cards 
p 169. Identify your request with item number 


Shielded Cables 

124 + Super-flexible miniature shielded 
cables are now available with Teflon outer 
jacket that provides increased mechanical 
protection as well as improved electrical 
insulation. Both outer jacket and conductor 
lielectrics are Teflon. This permits con 
tinuous operation at temperatures from —90 
C to 250 C with max operating voltages ot 
1000 vy rms. Metallic shield consists of 
close-woven highly-flexible silver-plated cop 
per braid. Outer jackets come in ten solid 
colors for ease of tracing. Samples and 
literature available from manufacturer. 

Tensolite Insulated Wire Co, Ine 

Tarrytown, New York 


(Continued on page 192) 
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Boiler 


‘eedwater 


ae Permutit ion exchange processes remove dissolved mineral mat- 
ter including silica. And produce feedwater equivalent to distilled 
water at only a small fraction of the cost of distillation. 


For high pressure power plants that means it is now possible to avoid 
boiler scale and hard-to-remove silica deposits on turbine blades. 


Demineralization is accomplished by the use of two ion exchange resins— 
Permutit Q and Permutit S. Permutit Q is a high capacity hydrogen 
cation exchange resin. Permutit S is a highly basic anion exchange resin. 


Several arrangements of equipment are used depending on the individual 
requirements—composition of the raw water, volumes to be treated, 
boiler pressures and operating conditions. Permutit will cooperate with 
you in selecting the hookup best suited for your boiler plant. Write today 
for full information. 


TWO STEP WITH DEGASIFIER: In large demin- THREE STEP WITH DEGASIFIER: Extremely econ- 
eralizing plants, a degasifier is usually included as an omical and effective arrangement for waters containing 
inexpensive means for removing carbon dioxide. relatively high amounts of sulfates and chlorides. 
TWO STEP WITHOUT DEGASIFIER: No repump- MIXED BED: An extremely compact arrangement. 
ing required. Used where total quantities are not very Both cation and anion exchangers are in the same 
great or with waters of low bicarbonate content. unit. Used alone or as a final step. 


The equipment described is also turnished in muitiunit arrangements to treat whatever quantities of water are required and to meet all operating conditions. 
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Mexico, Europe, Asie, 


South America and Africa, 1305 E. 
CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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CONTROL 


This new 16-page Bulletin 1053 on 
Air-Powered Controlled Volume 
Pumps is your guide to precise flow 
rate control of low-capacity chem- 
ical and slurry streams. It contains 
a graphic presentation of pump 
operating principles; capacity- 
pressure and air-consumption 
tables; examples of complete 
Milton Roy engineered chemical 
feed systems, using these instru- 
ments. Solve your low-capacity 
flow control problems. Send for 
your copy of Bulletin 1053, now, 


MERMAID LANE « PHILA. 18, PA. 


More EQUIPMENT NEWS 


Begins on page 16 


Portable Power Generator 
138 + New portable electric power gen 
erators include 11 ac models ranging from 
350 to 5000 watts and 9 de models from 
350 to 1500 watts output. Unique whee! 
barrow carriage allows each model great 
| flexibility. Units are recommended for use 
| with small portable electric power equip 
ment. 
Cyclohm Motor Corp, Division of 
Howard Industries, Inc, Racine, Wis. 


| For more data on these items, use post cards 
p 169. Identify your request with item number 


New Line of Motors 

139 + New line of polyphase ac motors 
offers better protection, increased efficiency 
and quieter operation. Called Tri-Clad 
“59,” motors follow latest standard NEMA 
frame dimensions and feature entirely new 
concepts of design. With an average siz: 
reduction of 50% by volume and averaging 
22% less weight per hp, “55” retains rigid 
cast iron construction and incorporates new 
insulation system, bearing assembly and 
ventilation plen. 

Despite size and weight reductions, new 
motor has higher full-load speed rating and 
greater efficiency. Units are available in 
182 and 184 frame sizes (1, 1% and 2 hy 
at 1800 rpm) in horizontal drip-proof and 
totally-enclosed fan-cooled models and a 
complete line of gear-motors. Further data 
available from manufacturer. 

General Electric Co, Schenectady 5 

New York 


Thermoswitch Thermostats 
119 + Special series of thermoswit« 
thermostats, completely enclosed in plasti 
sleeve, withstands severe humidity and 


| 
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Reciprocating, 
Positive displacement, 
driven by air or electric 
at motor. They pump witha 
repetitive accuracy of 
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Q.. Where are — | 
fer how control ond 
| controlled volume pumps 
chemical streams... and 
for automatic control of 
process variable, suchas = 
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NO GETTING AROUND IT! 
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De Laval Oil Purifiers 
Give 
Double Protection 


~~ 


There’s no avoiding the fact that a turbine requires protection from 
two troublemakers—dirt and water. Any device that removes only the 
dirt does only half a job. 


That is why De Laval Oil Purifiers are so much more effective for 
maintaining the purity of turbine oil than any other means available. 
They not only remove solid contaminants but also any moisture that may 
be present. 


It is important to get such double protection, for oftentimes water, 
rather than dirt, is the real source of contamination. For example, con- 
densate in oil leads directly to the formation of sludge, and, of course, if 
a water leak should ever develop, serious emulsification and real trouble 
might occur. 


De Laval Oil Purifiers do not remove oil-soluble additives. The 
purifying action is entirely mechanical. 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 


for more 
dependable 
power 


production 
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HORIZONTALLY 


The quickest way you can really 
discover what the new Goulds Fig. 
3405 centrifugal pump can do for 
you is to read the descriptive bulle- 
tin pictured above. 


Here aresomehints of what you'll find: 

The quality of materials and 
extras of design that you have been 
able to get only by paying extra are 
standard on this new pump: stuffing 
box bushings, stainless steel im- 
peller keys, Teflon water seal rings 
—to mention a few. 

The Fig. 3405 carries inter- 
changeability of parts far beyond 
anything we've been able to do be- 


To get a copy of Bulletin 721.6, 
get in touch with the nearest 
Goulds representative or just 
fillin the coupon, pinit to your 
letterhead and mail it to us 
at your convenience. 


= _ PUMPS INC. 


ul AY 


ASE SINGLE STAGE 


DOUBLE SUCTION 


fore. Only three shaft and rotating 
parts assemblies (exclusive of im- 
-pellers and wearing rings) provide 
for 19 pump sizes. 

This means real spare parts in- 
ventory savings for any plant that 
uses many pumps. It also means 
easy-to-make field changes to meet 
new requirements. 

We've come as close as modern 
design and materials allow to put- 
ting into this new pump what our 
industrial customers have told us 
they want. The 12-page illustrated 
bulletin tells you all about it. We'll 
be glad to send you a copy. 


| GOULDS PUMPS, INC. 

| Dept. PO, Seneca Falls, N.Y. 

| Please send me 12-page information 
| Bulletin No. 721.6 on the new Fig. 3405 
| 

| 


centrifugal pump. 
Name 


Company 


j Street_ 
| City Zone State = 


More EQUIPMENT NEWS 


Begins on page 16 


corrosion service. Unit provides accural 
temperature control for such application 
as plating and pickling baths, humidity an 
corrosion test chambers. Operating tempe: 
atures range from 10 to 165 F. Users ma 
specify any combination of preset or con 
Further detail 
available from manufacturer. 


Fenwal Inc, Ashland, Massachusetts 


struction modifications. 


Electric Plant 
106 New 50-kw. 62.5-kva 


gine electric generating set performs any 


gasoline-en 


job requiring heavy duty primary or emer 
will deliver full 
pf with ample over 
load capacity, according to manufacturer 

Engine features rating of 104 hp at 1800 
rpm, replaceable cylinder liners, 12-v start 
ing system, full-pressure lubrication and low 
oil pressure cutoff. Generator is of drip 
proof design, connects directly to engine for 
permanent self-alignment. Voltage regula 
Control box, mounted over 
generator, contains ammeter, electric water 


standby power. It 


rated wattage at 89% 


gency 


tion is +2%. 


temperature gauge, electric oil pressur: 
starting tim 
meter. Further details from manufacturer 
D W Onan & Sons, Inc, Minneapolis, 


Minnesota 


gauge, buttons and running 


For more data on these items, use post cards 
p 169. Identify your request with item number 


Utility Unit Heaters 


131 + Horizontal-discharge heaters an 
suspended vertical-discharge revolving heat 
ers now feature motor mounts combine 
with an integral safety guard. New cor 
struction results in more rigid type of moto 
mounting and increased strength in safet 
guard. Descriptive bulletin available fror 


manufacturer. 


L J Wing Mfg Co, Linden, N. J. 


ontinued on 


page 
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Half the Welding Skill 
in the Fitting... 


WATSON-STILLMAN FORGED STEEL SOCKET-WELDING FITTINGS make 
your pipe welding jobs easier three ways: 


1. The fittings themselves support and align the pipe—no need 
for special fixtures or tack welding. Just slip the fitting over 
end of pipe and weld. 


2. No chill rings are needed. Welding “icicles” can’t form in- 
side the pipe. Socket welding is actually lap welding—not butt 
welding. 


3. Ample “come-and-go” in socket makes fussy accurate meas- 
urement and cutting of pipe unnecessary. 


WATSON-STILLMAN FITTINGS are drop forged of highest quality 
steel to produce the well-known forged-fiber structure for 
maximum strength against pressure, temperature, shock and 
vibration. Extra strength is built-in in other ways, too—such as 
the extra reinforcement of long bands extending well beyond 
the bottom of the socket. 


W-S SOCKET-WELDING FITTINGS are also available in forged stain- 
less and alloy steels for exceptional service at high and low 
temperatures and for maximum resistance to corrosion. Write 
today for information. 


Sold Through Leading Distributors : 


WATSON-STILLMAN 
Forged Steel Fittings 


Stillman Fittinas D 
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Choose WESTERN 
for Chemical Treatment of Water, Steam and Fue 


Look them over! Check your needs! Every Western product 
for treatment of water, steam or fuel is proved in use, tech- 
nically formulated for each individual problem. 


Stam @ = Fotection 


(FROM CORROSION) 


CORAVOL circulating throughout your steam system protects 
it from corrosive attack; cleans out rust deposits ; increases 
heating and operating efficiency; reduces maintenance and 
labor costs. CORAVOL is the original amine process devel- 
oped by Western Chemical Company. 


[2] WESTERN BOILER FEED WATER TREATMENT 


Special formulas for each individual boiler water and 
operating condition to eliminate scale, corrosion and 
foaming. 


[3] COOLING WATER TREATMENT AND ALGAECIDE — 


Prevents scale deposit, corrosion, and algae growth in 
every type of cooling and condenser water system. 


[4] BRINE AND SWEET WATER TREATMENT 


Prevents corrosion and protects tanks and equipment 
in refrigerating brine and sweet water systems. 


WESTO HOT WATER TREATMENT 


Stops corrosion and scaling in hot water supply tanks 
and lines, maintaining service without impairing pota- 


bility. 


[6] WESTERN LIGHTNING TREATMENT 


Disintegrates and removes scale quickly from water 
jackets, cylinder heads, condensers, compressors, lines, 
coils, pumps. 


WESTERN ALUMINA NO. 45 


Provides efficient coagulation in raw water ice manufacture, 
lime and soda softeners, water supply clarification. 


WESTERN SOOT REMOVER 


Removes and prevents soot deposits in combustion 
areas, thus increasing fuel economy and boiler capacity. 


[9] WESTERN FUEL OIL SLUDGE DISPERSANT 


Eliminates slidge and moisture in fuel oil, effecting clean 
tanks, lines, and burners, and improved combustion. 


MAIL THIS COUPON TODAY 
Western Chemical Company 
713 Washington Street 
Kansas City 5, Missouri 


Send me full information about products checked. 


Chemical Treatment 
for Water 
Steam and Fuel 


WESTERN 


CHEMICAL Name 
M P N Y Firm 
713 Washington Street Address 
Kansas City 5, Missouri City 
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More EQUIPMENT NEWS 


Begins on page 160 


Valve Operator 
160 + Non-return report 
edly can make a hydraulically-operated, non 
return or check valve of a simple butterfly 
valve. Unit is an adaptation of 
Pipe hydraulic 
turn valve to maintain constant low differ 
ential pressure Reversal of 


to close 


valve operator 


Askania Jet 
regulator, operates non-re 
across valve. 
valve 
and rapidly. Operator has high power out 
put and will large, 
Low permanent pressure loss 
through valve permits better utilization of 
compressor power. Further details in Bul- 
letin 160. 

Askania Regulator Co, 240 E Ontario 

St, Chicago 11, Illinois 


pressure ‘causes positively 


control tight-closing 


valves. 


For more data on these i‘ems, 
p 169 


use post cards 
Identify your request with item number 


Instrument Calibrator 


calibrator for 


113 + Pneumatic 
and calibrating pressure instruments adjusts 
accurately by simple removal of calibrated 
weights. Slow process of setting output 
pressures with a manometer is unnecessary. 
Fully portable, calibrator can check instru 
ments without removing them from their 
mountings. Unit operates from 35 psi air 
Full details available in Form 53-3. 
Republic Flow Meters Co, 

2242 Diversey Pkwy, Chicago 47, Ill. 


testing 


source. 


Seale Control Unit 
161 + New electric 
duces and prevents hard scale 
in boilers, heat exchangers, bottle washers, 
air conditioning systems, etc, regardless of 
Aqua unit uses no 


scale control unit re 


formation 


local water conditions. 
Instead, it 
hange in water-borne particles and salts 
responsible for scaling. Manufacturer claims 
unit controls x ale- 
fectively that 
build up only 


chemicals. creates physical 


forming elements so ef 
worst conditions will 
sludge that 


even 
a soft scale or 
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THE LJUNGSTROM AIR PREHEATER 


cuts fuel costs in hundreds of plants 


The Ljungstrom Air Preheater has proved its value in industrial 
and utility plants throughout the country. That’s why every vear, a 
constantly increasing percentage of the total installed boiler 
capacity is Ljungstrom-equipped. Your fuel costs will drop, too, when 
you equip your boilers with Ljungstroms. The extremely high 
efficiency of the regenerative design means the greatest possible recovery 
of waste heat... with substantially lower fuel requirements. 
If you are’ planning a new boiler installation — or expanding or modernizing 
your present one — Jet our engineers show you 
how the Ljungstrom can raise over-all efficiency in your plant. 
Ljungstrom Air Preheaters are now available for boilers of 
any type or capacity from 25,000 pounds of steam per hour up. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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Cut Fuel Costs 
25% 


| with the Stickle differential 
drainage and boiler return system 


For laundries, dry cleaning plants, food processing plants, sand drying 
plants, corrugated box plants, and paper mills using steam at pressures 
between 50 and 250 pounds. 


The Stickle differential drainage and boiler return system is a closed pumping 
system for returning condensation from heating and processing equipment under 
pressure directly to the boiler. Condensate reaches the boiler at a temperature of 
300 degrees or higher—only 15 to 20 degrees lower than temperature of steam at 
operating pressure—thus saving steam and fuel . . . and increasing efficiency. 
Users report that the system. . . . 


LT. Reduces fuel costs 10% to 25% by completely 
salvaging condensate and returning it under 
pressure directly to boiler at 300 degrees tem- 
perature or higher—only 15 to 20 degrees less 
than temperature of steam at operating pressure. 

2, Increases production by assuring higher and 
more uniform boiler pressure and by delivering 
drier steam at higher temperatures to heating 
or processing units. 

; : 3 Reduces 85% to 90% use of raw make-up water, 
t its scale-forming particles and strain on boiler 
caused by cold water. 

4. Reduces maintenance costs—on boilers, steam 
lines, traps, and valves—by eliminating high 
velocities and by reducing scale. 

Reduces waste, spoilage and rejects by auto- 
matically maintaining the maximum temperature 
desired within each processing unit. 

6. Reduces up to 75% the power used for pump- 
ing, since the system requires only 25 pounds 

7 pressure differential between supply and return lines. 

*Automatically maintains positive circulation without steam loss. 


a 8. Eliminates flash steam waste. 
: Some users report that direct savings have paid for the Stickle system within the 
: first year. Definite results, based on a Stickle survey, are guaranteed. Installation 
can be made without interrupting operations. Write or wire for details and free 
Bulletin 250. 
2 STICKLE STEAM SPECIALTIES COMPANY 
? 2265 VALLEY AVENUE INDIANAPOLIS 18, INDIANA 


Open Coil Feed 
Water Heaters 


Differential Drainage 


Regulating end and Boiler Return Systems 


Reducing Valves 
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More EQUIPMENT NEWS 


Begins on page 16( 


can be flushed out with normal pressure 
Unit is available in six models that car 
handle from 18 to 450 gpm. Pipe size 
range from ¥% to 4 in. Further details fron 
manufacturer. 

Aqua Electric Scale Control, Inc, 
2028 E 22d St, Cleveland 15, Ohio 


Wire Braid Steam Hose 

135 + New industrial rubber hose consist 
of two braided: pties of high tensile wir: 
with a separating layer of heat resisting 
rubber. Wire reinforcements prevent ex 
plosive burstings and limit possibility of 
serious accidents. Recommended for sat 
urated steam pressures up to 200 psi or for 
superheated steam up to 385 F, hose is 
suitable for high pressure steam service, 
flue and still cleaning, heating bituminous 
binders and other live steam applications. 
Sizes range from % to 1%-in. ID. Samples 
and further information available on re 
quest to manufacturer. 

Hamilton Rubber Mfg Corp, Trenton 3, 


New Jersey 


For more data on these items, use post cards 
p 169. Identify your request with item number 


Portable Insulation Tester 
129 + Featuring nine ranges of resistance 
values from 0.1 to 50,000 megohms at di 
test potentials of 500, 1250 and 2500 v, new 
Model 272 Vibrotest provides a compact 
portable instrument for checking circuits 
of equipment designed for high - voltag: 
operation. Applications include insulation 
testing of large rotating machines, power 
cables, potheads, transformers, circuit 
breakers, large condensers, etc. Complet: 
data available from manufacturer. 
Associated Research, Inc, 3796 
W Pelmont Ave, Chicago 18, Ill. 


Sintered Nylon Bearings 
162 + New bushings made from low 
friction sintered nylon feature unusual! 
resistance to wear from vibration and oscil 
lation in large electric motors and genera 
tors. New bushings also show total freedom 
from lubrication needs of conventional pow 
dered metal brushes. Comparative testing 
has shown that metal bushings fail afte: 
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— sees how well-designed Bunker to Stoker Equip- 
S-E-Co. CONICAL Distributors with dust-tight = results in good coal flow. By careful pina- 
slip-joint connections to stoker hoppers at the J. =e: coal a and coal —e 
Greenebaum Tanning Company, Milwaukee, Wis- eliminated. Thus, the plant operator enjoys effi- 
consin. S-E-Co, Automatic Coal Scales and Under- cient and reliable stoker operation. 
Gunter Drag Conveyor ave located on leer above. You can depend on Bunker to Stoker Installations 
as designed and furnished by Stock Equipment 
Company to give you the best in originality com- 
bined with proven design. These installations 
feature the S-E-Co. Coal Valve and the S-E-Co. 
CONICAL Non-Segregating Coal Distributor 
er which is the only stationary means of delivering 
sistance coal to a stoker without segregation. They also 
s at di include the S-E-Co. Automatic Coal Scale to give 
jv, new true weights of coal burned. These unexcelled 
= products are applied with a know-how that has 
ae been gained through years of experience in pio- i 
vilietion neering and specializing in this field. 
power Call on Stock Equipment Company to help you 
Bons with your layout of new Bunker to Stoker or Pul- 
verizer Installations or in the renovation of your 
796 existing facilities. 
, Til. 
™ STOCK EQUIPMENT COMPANY 
745P HANNA BUILDING 
unusua! CLEVELAND, OHIO 
id oscil 
— Specialists in Bunker to Pulverizer 
ber pees or Bunker to Stoker Equipment 
testing 
ail after 
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USE 


EXCHANGE RESINS 


"Las demineralizer, one of the world’s largest, provides 100% 
makeup for 1250 psi boilers generating 1,200,000 pounds of 
steam per hour. Using Nalco ion exchange resins, Nalcite HCR® 
and Nalcite SAR, silica is successfully removed from the feed- 


water —as illustrated by the fact 
that after 75 to 100 concentra- 
tions, silica content of the boiler 
water is still /ess than 5 ppm! 


In demineralizers large or small, 
Nalcite ion exchange resins give 
top performance. They are chem- 
ically and physically stable for 
long life at top efficiency. Two 
Nalcite anion exchangers . . . 
your choice of SAR or SBR 
... are available to meet the 
conditions of your water supply. 
Either, used with Nalcite HCR, 
offers top quality demineralized 
makeup for high pressure steam 


gener ators. 
*Reg. Trademark of 
The Dow Chemical Company. 


DATA ON 
SILICA REMOVAL 


A new edition of Nalco Bulletin 
57 gives technical data on Nalcite 
SAR and Nalcite SBR anion ex- 
changers . . . includes complete 
up-to-the-minute information on 
silica removal. Write for your 
copy today. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place * 
In Canada: Alchem Limited, Burlington, Ontario 


Chicago 38, Illinois 


PRODUCTS e When you use Nalcite resins, you take 


advantage of Nalco’s long and broad experience 
in water and process technology. 


More EQUIPMENT NEWS 


Begins on page 160 


200 hours continuous running, nylon bush- 
ings last well over 500 hours. 
National Polymer Products, Inc, 
Reading, Pennsylvania 


Tandem Thrust Bearing 

120 + Tandem seating of new roller bear- 
ing doubles thrust capacity and increases 
service life eight times, according to manu- 
facturer. Bearing achieves these results 
without alteration of basic machine struc- 
ture. Major components of each bearing 
are: rotatable bearing plate, bronze retainer 
containing through-hardening steel rollers, 
compression sleeve and stationary plate. 
Bearing plates are designed so as to share 
equally any pressure. Further information 
available from manufacturer. 

Rollway Bearing Co, Inc, Seymour St, 

Syracuse, New York 


g > 


» 


> 
Low Speed Drives 
128 + New variable speed disc assembly 
in Flexi-Speed Drive make drive especially 
suitable for any gear reducer, worm or heli- 
cal. Unit is also adaptable to many appli- 
cations without reducers, manufacturer 
claims. Latest model may be mounted in 
almost any position, drives in any direction 
and delivers speeds within a 6:1 ratio. 
Units are available in 4%, %4 and 1-hp ca- 
pacities. Complete details in manufactur- 
er’s bulletin V-532-1. 
Reeves Pulley Co, Columbus, Ind. 


Air Connection 

163 + New, compact, quickly-detachable 
air connection provides almost completely 
free air flow to air-powered tools. Manu- 
facturer claims connection reduces air flow 
only 5%. Unit provides 360-degree swivel 
action that eliminates difficulties of twisting 
hose when it is under pressure. Connection 
has only two main elements: a male mem- 
ber that threads onto the air inlet of the 
air-powered tool and a female member that 
attaches to air hose and consists of a sleeve 
with a sliding collar. 

Air-tight connection results when units 
are simply pushed together; connection can 
be broken by simply pulling down sliding 
collar. Complete information and prices 
are available in Bulletin Q-D. 

Binks Mfg Co, 3122 Carroll Ave, 

Chicago 12, Illinois 
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Products of fame 
wherever there’s flame... 


Keeping flame on the job is the business of brick. Refractory brick 

to contain the flame and put it to work with efficiency and economy in the 
furnaces of industry. 

Grefco refractory products have long been famed for doing this job reliably. 
Grefco brick, special shapes, mortars, plastics and castables to hold the 

heat and help spew out products for the service of industry. 


If your operation requires flame, here’s the name .. . Grefco! 


A Complete Refractories Service... 


GENERAL 
REFRACTORIES 


COMPANY 
Philadelphia 
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The Ric-wil Company represents over 

40 years of manufacturing Quality Insulated 
piping systems. The complete Ric-wil 
product line is continuously pre-proven by 
laboratory and field tests to maintain 

this superior quality. 


Contact your local Ric-wil representative 


or write direct for Catalog No. 5301. Seed for Cotoleg 5907 


Quality Piping Systems of the... 
.. » Highest Thermal Efficiency 


PREFABRICATED 


"THE RIC- WIL COMPANY 


BARBERTON, OHIO 
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WHICH FUEL? 


termine grindability in pulverizer tests. 

All these tests can be made in plant, 
company or commercial laboratories, de- 
pending on the setup. Where results are 
used to fix penalties or bonuses for Btu, 
moisture, ash, sulfur content, etc, keep 
a duplicate sample until any questions 
have been settled. 

Purchase, or at least evaluate, coal on 
a cost-per-Btu basis, with penalties for 
excessive departures from reasonable 
average values. Retain right of rejection 
if coal is too wet or otherwise unsuit- 
able. And when using a considerable 
quantity, give business to several sup- 
pliers as insurance against interrup- 
tions and to maintain constant competi- 
tion. 

Correlate operating results with type 
of coal used, and where excessive slag, 
poor grindability or high carbon or ash 
loss affects plant performance, apply 
appropriate demerit in evaluating fuel 
from that mine or supplier. 

As coal is received and unloaded it 
must be transported to storage and later 
reclaimed, or else carried directly to 
bunkers feeding the coal preparation 
or burning equipment. Drag scrapers, 
bulldozers, carryalls, skip hoists, chain, 
bucket or belt conveyors are among the 
apparatus used. (See Fuel Handling 
and Storage, December Power). 

Hand-fired grates, or chain-grate, 
traveling-grate, underfeed or spreader 
stokers burn the fuel without further 
sizing or preparation. In the cyclone 
furnace, coal may be further crushed 
to perhaps 14 in. maximum size, and 
blown in. For pulverized firing, process 
the dried coal in ball, bowl, tube or 
hammer-mill pulverizers. Then blow into 
the furnace to burn in suspension. Each 
of these firing methods has its own spe- 
cial features, complications and restric- 
tions as to type of fuel that can be han- 
dled satisfactorily. 

Burning a solid fuel that usually has 
a considerable percentage of ash and 
some sulfur in it means that deposits of 
slag and soot will gradually cover heat- 
transfer surfaces. This decreases effi- 
ciency unless surfaces are cleaned as 
necessary. Reducing valves, soot and 
slag blowers, etc, take care of the opera- 
tion. 


Continued from page 91 


Dust collectors or flue-gas washers 
will avoid excessive wear in induced- 
draft fans that exhaust burned gas from 
the boiler, and prevent contamination 
of the atmosphere. Clinker grinders, 
ash grates, ashpits and tracks, slag 
pumps and sluicing systems help re- 
move ash, soot and slag. 

For satisfactory capacity and good 
economy the operator must learn to 
burn available fuel to best advantage in 
his particular equipment. If possible, 
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Records show the chances are 
4-to-1 you are NOT 

protected against explosion 
hazard, if you burn fuel for 
heat, power, or processing. 


WHEN A BURNER flame fails without 
instant cut-off of fuel, an explosive 
mixture collects . . . and may ignite 
disastrously on hot firebricks. A delay 
of only 30 seconds can spell tragedy, 
yet most “safeguards” in use today 
simply do not act that fast! 


What can you do for 
proper protection ...? 
You can do a great deal, easily, in- 
expensively. First, send for this free 
booklet. “Guarding Your Properties 
Against Flame-Failure Explosions” is 
@ primer on such hazards, quickly and 


easily read. With it you can check the 
protection you now have, and deter- 
mine the protection you really need. 
Money-wise it could prove to be the 
most important booklet you've ever 
read, 


PLAY SAFE! SEND TODAY! 


Fire insurance records show that 
flame-failure explosions happen reg- 
ularly . and they are costly. 
Consider that your properties may be 
next, and mail the coupon now! 


Address 


Who wrote this 
authoritative guide ...? 


It has been compiled by the pio- 
neers of instant electronic flame- 
failure protection. Long experience 
in the research and manufacturing 
of Fireye Flame-Failure Safeguards 
makes Combustion Control Corpo- 
ration the one company best quali- 
fied to write on this subject . . . and 
the one company who can offer 
you Firetron — the flame-failure 
sensitive cell that’s unrivaled for 
dependability. 


COMBUSTION CONTROL CORPORATION 
Dept. LB-1, 718 Beacon Street, Boston, Mass. 


> Please send me your FREE booklet, 
“Guarding Your Properties Against Flame-Failure Explosions’. 
SS 
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Only a WING Axial Flow 
nm : x a. amy ow | avoid use of excessive air. But because 
Turbine Blower would permit | of difficulties of obtaining intimate and 
| uniform air-fuel mixtures, excess air 
\ ae : ; | used with solid fuels will vary from 10 
s ch a compact installation to 100% for good hand firing. Varia- 
tions in coal hydrogen content will 
d change CO, percentage for a given 
amount of excess air. Make tests or 
calculations to determine this relation- 
ship. 
Stokers and hand firing are relatively 


safe from explosion hazards. But with 
pulverized fuel, use the precautions sug- 


ai 


d from page 202 


gested for gas and oil furnaces in purg- 
ing and lighting off and in controlling 
combustion mixtures and flame shapes. 


WASTE FUELS 


Because qualities of waste fuels are 
not usually very favorable, they are 
burned mainly for disposal or because 

| their cost per million Btu is low. The 
| operator must determine fuel qualities, 
find the most effective way of burning, 
and often develop new types of equip- 
ment to handle the fuel’s special charac- 
teristics. 

Waste wood requires large storage 
volume and limited storage period, since 
heating value deteriorates rapidly. It 
is handled on special type conveyors 
and burned preferably in dutch-oven 
furnaces or on spreader stokers. Col 
lectors prevent emission of large quanti- 
ties of carbon particles from stacks. 

Plants in special situations burn 
bagasse, coffee hulls, straw or even man- 
ure. Requirements are similar to those 
for burning wood waste. 

: Maximum CO, content for these fuels 
varies; it may be as high as 20°. with 


S neat, compact forced draft installation shows how # wood. The only sure check on excess 
the WING Axial Flow Turbine Blower can save thou- air is to determine oxygen content of 
sands of dollars in installation costs by eliminating the the flue gas until you have established a 
duct work and excavation costs attendant on the use of normal CO, for a given fuel. With ex- 
ceedingly dry fuel, like wood shavings 
other types of blowers. This compact, quiet, low-speed with 
blower delivers 11,300 CFM at 3” static pressure to the © out too rapid combustion and severe 
40,000 lb. per hr. B & W oil-fired boiler at the Chicago smoking. High-moisture fuel may re 
plant of Southern Cotton Oil Co., makers of the well-known quire pressing, predrying, or use of 
; Wesson Oil. This is the third Wing blower at the Chicago — ni a to make it dry enough for 
/ plant, the tenth in all Southern Cotton Oil plants, the first = ese eg 
etroleum carbon has low ash but 
having been installed in 1916. 


also low volatile content. Maintaining 
L. J. Wing Mfg.Co. 


ignition when burning it in pulverized- 
fuel furnaces may be difficult or impos 
sible unless you mix it with other fuels 
)0 Vreeland Mills Road “a ; Coke breeze has low volatile content 


is very abrasive to mill parts, and is 
ordinarily burned on_ traveling-grate 
stokers. Carbon black from gas-making 
processes is also burned on this type 
equipment. 

Pitch and tar from refinery opera 
tions make a fair fuel, but require a 
higher temperature to make them suf 
DRAFT INDUCERS ficiently liquid for effective break-up in 
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COCHRANE WATER CONDITIONING 
STARTS WHERE NATURE STOPS 


Duke Power Company — actively enlarging 
capacity — purchases 4th Cochrane Solids- 
Contact Reactor for coagulation of boiler 
feed make-up coming from surface supply. 


@ This record of repeat orders is evidence of successful design and 
performance. Units are being built for coagulation, lime softening, 
iron removal, fluoride removal, white water recovery in paper mills, 
cooling water treatment, process water clarification, tin plate rinse 
water, oil field flooding water and similar applications. 


They can be built in small sizes—such as for the bottling trade, or in 


very large sizes—such as for paper mills, up to 110’0” dia., 
capable of handling more than 20,000,000 GPD in a single unit. 
é Write for new Solids-Contact Reactor Catalog—Publication 5001-A 
eX 
gs —just off the press. 
th 
Pre 
re 
C C r | n 
but 
ing 
9 FP. 3106N. 17th Street, Philadelphia 32, Pa. 
els offices in 30 principal cities 
ent In Canada: Canadian General Electric Co., Ltd., Toronto 
| is In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 
rate In Europe: Recuperation Thermique & Epuration, Paris 
e In Cuba: Laurence E. Daniel, Inc., Havana 
ing In South America: Servicios Electricos, C.A. (S.E.C.A.) Caracas, Venezuela 
ype In Puerto Rico: F. A. Ortiz & Co., San Juan 5 
suf- Hot Process Softeners Deaerators Dealkalizers Demineralizers Reactors e Continuous Blow-Off Specialties C-B Systems 
in 
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BUILDERS 


PIONEERS IN METERS AND CONTROLS 


206 


steam line like a valve or fitting. Get accurate steam con- 


sumption figures in pounds on the direct-reading meter — 


dial. Shuntflo Steam Meters available in two styles: Model 
SMKS (shown) for 2” to 14” lines — Model SMDH for 1” 
and 1%” lines. Write for Bulletins. Builders-Providence, 


Inc. (Division of B-I-F Industries), 354 Harris Avenue, . 
Providence 1, Rhode Island. 


WHICH FUEL? 


d from page 204 


Install BUILDERS SHUNTFLO STEAM METER right in the 


the burner. Residues may cause trouble- 
some burner-tip deposits and slagging 
in furnaces and on boiler tubes. If this 
fuel solidifies in pipelines, complications 
arise. You need some means for keep- 
ing fuel circulating or for providing out- 
side heat. 

Plants frequently burn acid sludge 
from refinery operations. It may cause 
corrosion troubles in cooler parts of 
boiler flue-gas path unless you keep out- 
let temperatures high. Paper mills gen- 
erally burn the black liquor from pulp- 
ing processes to recover the chemicals. 
This requires special burner and boiler 
designs for satisfactory operation. 

Other generally used gaseous-type 
waste fuels include refinery gas, coke- 
oven gas, sewage gas, and blast-furnace 
gas. Each has a different ignition point. 
heat content and burning characteris- 
tics, and may require entirely different- 
type burners. 

Blast-furnace gas has especially low 
heating value. In addition, it often con- 
tains considerable dust that may cause 
slag accumulations in boilers and dust 
deposits in fuel lines. 


HUMAN ENGINEERING 


Continued from page 89 


For manually used equipment the up- 
per limit is 6 ft-1 in. and the lower limit 
3 ft-5 in. above the floor. 

For the 5-ft-tall man the visual circle 
is 4 ft-10 in. in diameter centered 4 ft-9 
in. above the floor. The reach circles 
are 28-in. diameter centered 4 ft-1 in. 
above the floor and 61% in. to the left 
and right of the body center line. 

These figures, based on the operator 
remaining rigid and stationary (momen- 
tarily), have value for establishing lim- 
its because if the operator has fewer 
big-muscle adjustments to make (such 
as reaching, stooping) he will be faster 
and more accurate in emergencies. To 
a lesser degree this is true for startup 
and shutdown procedures, but during 
normal operation, slight movement or 
several steps are acceptable as a matter 
of course. Only tip-toeing or stretching 
can increase the upper limits, however, 
and in locating manually operated con- 
trols, remember that, at the extreme 
reach, pushbutton operation is easier 
than the wrist motion for rotary control. 

Fig. 1 shows how these human-engi- 
neering data apply to the control board 
of a highly centralized power plant. The 
visual and reach circles for men of thre: 
heights, 5 ft, 5 ft-9 in. (average Ameri- 
can man) and 6 ft-1 in., have been su- 
perimposed. Since stooping is more 
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alloy steel 
welding fittings 


and flanges 


2 REASONS why Key-Kast fittings 
can be the strongest part of YOUR 
piping system—too! 


Engineered for longer life! Greater wall thickness throughout 
. for increased structural strength—plus greater allowance 
against corrosion and erosion. 


Complete quality control. From the metallurgical laboratory Key-Kast Fittings and Flanges are available for promre 
through the latest testing facilities to the final inspection .. . delivery in many shapes... sizes .. . and schedules... 
Key-Kast products must pass the most rigid requirements—your in low and intermediate alloys and various stainless steels 
assurance of moximum dependability. ... and at low unit costs. 


Write for brochure and complete information... today ! 


4 
Since 1916...manufacturers and developers of 
products for high temperatures and pressure 


j DISTRICT OFFICES: NEW YORK « CLEVELAND 
} CHICAGO TULSA HOUSTON LOS ANGELES 
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Check the 


Liquid Level 


Not affected 
by roll or 
pitch. 


Compensated Mano- 


new 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility 
can read the liquid level from any point from 


so you 
which you can see the gage with the 
New Convex Scale now available on Jerguson 
l'ruscale Remote Reading Gages. Scale mark- 
ings are directly on the convex face and tl 

indicator goes clear around the convex surface. 
root 


You can stand at one end of the contr Y 
of 


and instantly check your whole line up 
Truscale Gages. 
| Jerguson Truscales give you instant remote 


readings of liquid levels of boilers 


tanks, etc. ... 


deaerating 
uracy of 


And with the New 


Convex Scale you make these readings from 


with the ar 


o of scale reading 


azing a 


> of 


any angle .. . accurately, without distortion. 


rruscales also available with lights, horns and 


Cruscale Repeaters. 
Write today for complete data on 
Truscale Gages tu ith the New Con- 


vex Scale. 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 
Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Poris, France 
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HUMAN ENGINEERING 


metric Gage meets | 
interpretation | 


| 


Continued from page 208 


should be integrated into our traditional | 


forms of engineering. Instruments must 
follow the rules for optimum readabil- 
ity. The road to automation seems to 
give the man-operator more responsibil- 
ity as we progress. The man-instrument- 
machine system will become more criti- 
cal before the automatic plant is even- 
tually achieved. 


We can look for help from human | 


engineers in our problems of arrange- 
ment and selection of instruments in 
central control rooms. Traditional en- 
gineering may well aid the engineering 
psychologist outline representative ex- 
periments to answer such vital ques- 
tions as: 

1. What is the minimum information 
needed by central-control-room opera- 
tors for intelligent decisions? 

2. Should switches and controls ‘be 
clustered together with related measure- 
ments, or should instruments and their 
controls be clustered separately? 

3. What is the optimum size indica- 
tor and recorder? 

1. What is the best arrangement for 
central control-room instrumentation ? 

The question is not the forgotten man 
so much as it is that we have forgotten 
man’s place in the industrial systems we 
continue to complicate. When man reads 
a meter he becomes part of a man-meter 
system, and we have to recognize this in 
the meter design. When we bring to- 
gether a large number of meters, we 
must also recognize the function of the 
man-meter system. Our _ experience 
leads us to believe that the methods, 
techniques and knowledge of the engi- 
neering psychologists will play an ever- 
increasing role in complementing the 
traditional forms of engineering in re- 
solving our control-room problems. 
These are still clouded by the contro- 
versy of arbitrary opinion. 

Acknowledgments. The author grate- 
fully acknowledges the help of the fol- 
lowing people in supplying material for 
this article: Dr A Chapanis, Bell Tele- 
phone Co; Mr H H Johnson, Consoli- 
dated Edison Co of New York, Inc; Mr 
J S Nelson, General Electric Co; Messrs 


F W Argue and N H Sanders, Stone & 


Webster Engrg Corp; Drs J M Dunlap, | 


B Covner, J Ely, and Mr S Muchmore. 
Dunlap and Assoc, Inc; Messrs C W 
Bristol, E Nuber, W D McCrea. J R 
Waidelich, D E Kellogg and R J Baird. 
The Bristol Co. 


New sound-color slide film on the uses. 
advantages and manufacture of the gas 
turbine for gas pipeline pumping is avail- 
General Electric Co. The 12 
is titled The El Paso Story. 


e from 
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BEFORE 


AFTER descaling with 
Oakite Compound No. 32 


DON’T ROD OUT SCALE 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all 
the work on this pipe—did it better, 
faster, far more safely than any me- 
chanical method. 


Oakite Compound No. 32 dissolves 
scale and rust as it circulates—often 
makes dismantling of equipment 
unnecessary. Removes a// deposits 
—flows into areas inaccessible to 
rod and drill. Does not affect sound 
metal surfaces—does not change 
dimensions of tubes and piping. 


Use Oakite Compound No. 32 to 
descale and derust 
condensers heaters 


compressors brine coolers 


FREE HANDBOOK 4305 tells all 
about it. Ask your local Oakite 
Technical Service Representative. 
Or write Oakite Products, Inc., 
20A Rector St., New York 6, N.Y. 


INDUSTRiag 

Ni, 


METHOD 
Technical Service Represen 
Principal Cities of United States 


tatives Located in 


and Canada 
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PISTONS PULLED AT 24,600 HOURS! 


e All rings were free 


» No carbon in ring grooves 


e All original rings replaced in 
original grooves 


Nordberg Diesel engine ysed by Bessemer: 


mMichigo® Municipol Power Plant. 


epRings should last at least 10,000 more hours 


Maximum cylinder wear was .004 at toPpr 
m 


e Nooil added to crankcas® bet 


e Power cylinders fed at rate of 5 drops 
per minute 


e Main bearing, rod bearings show 
very little wear 


e Average K.W. per gallon of fuel is 


13.5 @ 60% load factor 


Superintendent, 
Bessemer Light Utility. 


JANUARY 1954 


211 


4 
7 
MICHIGAN REPORTS 
ANGE | 
AT 5000 HOURS! 
= | 
FOR TOP ENGINE EFFICIENCY’ 
Cities Service pc-930 oil ysed for crank- Y / 
case jubrication® 
cities Service pc-230 oil ysed for power 
* why not contact your nearest cities Serv~ VV | 
ice or write cities Service A 
oil compony' Dept: p-22, sixty wall 
Towet: New York CitY 5, New York. Y \\) 


Write for the new, 6 page Illustrated "DE" Bulletin P 154. 


Type ‘SDE’ 
Coffin turbo pump 


Superbly engineered to keep pace with increasing 
steam pressures, the new type “DE” is a highly effi- 
cient single-stage, high-speed, steam turbine-driven 
centrifugal boiler feed pump. 

At no extra cost, unit is equipped with both 4 speed- 
limiting governor and a pressure regulator operated 
by a powerful oil relay which prevents over-speeding 
and provides shut-down upon loss of oil. 


The unit has varied industrial uses, particularly in 
the oil and chemical fields for boiler feed and other 
services. The pump covers a Volumetric Range to 
800 GPM, Discharge Pressure to 1000 PSIG, Steam 
Temperatures to 850° F., Exhaust Pres- 
sures to 80 PSIG, and Liquid Tempera- 
tures to 325° F. For special installations 
these ratings can be exceeded. 


ARGUMENTS 


Continued from page 142 


makes a complete revolution in about 
30 seconds. Printing color changes after 
each revolution, and the full measuring 
cycle takes 120 seconds. Each curve 
has 720 points in 24 hours, recorded in 
a space 154 in. wide, instead of the 90 
ft required for a conventional recorder. 
(See full-sized sketch, below.) 


OO}— S 


Chart speed of about 1 in. per second 
is slow enough to see irregularities with- 
out stopping the movement. In addition, 
this system indicates at any time the 
present and past temperature and the 
future trend, which is more than an 
indicating instrument and a_ conven- 
tional recorder can do. Operator has a 
clear picture of what is happening in 
side the engine for a whole week. 

Basic parts of this instrument are the 
same as for hand logging. Switch is 
driven by the same motor that drives 
the chart and potentiometer arm. Only 
the recording mechanism is new. 

{ 24-point recorder of this type could 
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Style 450 Sheet; Style 550 Cut Gaskets 


This compressed asbestos sheet packing of The 
Anchor Packing Company, homogenous in construc- 
tion, contains an oil-resisting compound. It is ap- 
proved by the Underwriters’ Laboratories. 


Ankoprene sheet is used in services involving 
petroleum oils and distillates, as well as gasoline 
and all petroleum derived solvents. Ankoprene gas- 
kets are ideal on refrigerating compressors handling 
Freon or other refrigerants. 


DISTRICT OFFICES 


BALTIMORE, MD. HOUSTON, TEX. PHILADELPHIA, PA. 
BOSTON, MASS. INDIANAPOLIS, IND. PITTSBURGH, PA. 
BUFFALO, N. Y LOS ANGELES, CAL. SAN FRANCISCO, CAL. 
CHICAGO, ILL. MILWAUKEE, WIS. SEATTLE, WASH. 
CINCINNATI, OHIO MONTREAL, CANADA SPOKANE, WASH. 
CLEVELAND, OHIO NEW ORLEANS, LA. ST. LOUIS, MO. 
DAYTON, OHIO NEW YORK, N. Y. TOLEDO, OHIO 
DETROIT, MICH. WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM. PA. ELKHART, IND. MONTREAL, CAN. 
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Any Type 
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Replacements 


PITTSBURGH CHICAGO 


FRED S. RENAULD & CO., 


LOS ANGELES 


NICHOLSON MAKES 


Freeze-Proof Steam Traps 
pr for every Plant Use 


Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof. Can be freely installed out- 
doors. Universally recommended for use in lines which need not be in 
continuous use during cold weather, be- 
cause they are freeze-proof and because 
their 2 to 6 times average drainage ca- 
pacity results in minimum heat-up time. The 
non - air - binding feature of 
Nicholson traps also notably 
facilitates heat 


TYPE A 


transfer in severe 
weather. Types 
for every plant 
use. Size 4" to 
2”; pressures to 
250 Ibs. TYPE AHV 


BULLETIN 
853 


TYPE AU 


125 OREGON ST., WILKES-BARRE, PA. 


TRAPS: VALVES: FLOATS 


NICHOLSON 


ARGUMENTS 


Continued from page 212 


be built to sell for about $1500, only 
about $1000 more than the present 24- 
point equipment for hand logging. 

It seems to me such an expense would 
be justified when we have to supervise 
operation and performance of a diesel 
that costs half a million dollars. Re- 
sult would be an unbiased document, 
free from human errors. 

Grorce KEINATH 

Larchmont, N. Y. 


RESIDUAL FUEL 


d from page 117 


tion where the operator’s entire working 
time is spent cleaning bowls. You may 
save on first cost, but operating costs 
will mount quickly. 

Quantity of dirt in residual oil varies 
widely. Normally we remove about one 
pound of dirt from every 80 gallons of 
oil, but during several months early in 
1953 we removed one pound from every 
30 gallons. In a plant the size of ours 
this means that up to 100 lb of dirt must 
be removed from the centrifuges daily. 
With proper-size units this is no great 
chore. Ours will hold up to 14 lb of dirt 
without affecting operation. 

Next to dirt-holding capacity, the 
most important factor in centrifuge 
operation is constant effectiveness. In 
other words, the centrifuge should be 
able to remove as much dirt when half 
full as when empty. Remember, diesel- 
engine parts are so expensive that 
money saved on centrifuges is a false 
economy. To protect the engine prop- 
erly, the centrifuge must operate at con- 
stant high efficiency during the time 
between cleanings. 

Filters, between centrifuge and en- 
gine, are regarded as devices to remove 
grit that enters fuel while centrifuges 
are being cleaned, or that enters makeup 
tank. Filters cannot remove the type of 
material centrifuges do. Dirt quantities 
are so large that filters suitable for re- 
moving dirt would have an extremely 
short life. 

Lube-Oil Troubles. As soon as we 
developed a system for handling our 
bunker-C fuel that gave continuous 
operation we ran into difficulty in pre- 
venting engines from sludging up. Our 
fuel has good lubricating properties and 
protects fuel-injection equipment from 
wear. But if it leaks into the crankcase 
it contaminates the lube oil. 

Even when our engines run with clear 
exhaust and there are no fuel leaks, load 
on lube-oil filters is vastly greater than 
it is with distillate fuel. At our Worth- 
ington Springs plant, filters that lasted 
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No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest .. . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 
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Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America’s Chemcel Plant 


Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 hp down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 


COPPUS ENGINEERING CORP., 
161 Park Avenue, Worcester 2, Mass, 


Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balanced 


akin carbon steel shaft 


Oversized double row deep grooved ball bearing 
- Stuffing box with metallic packing ring 
[~ Heavy chrome plating of shaft through stuffing box 


nozzles always open 
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DART Drop-Tight Unions 


This = Ball Joint Makes the Difference 


QUICK FACTS 


Leakproof because precision- 
machined to a true ball joint 
and spherically ground 


e Extra wide seats of bronze 
alloy that resist pitting 


My 


and corrosion 


UN 
DART UNION COMPANY - 


@ Heavy shoulders (Take severe 
wrenching in stride) - 

e@ Nut and Body Practically In- 
destructible (They are of 
air-refined, high test malle- 
able iron) 


~ Ifyouuse Darts, you make 
a good decision 


IONS 


PROVIDENCE 5, RHODE ISLAND 


The Fairbanks Co. — Distributors: Boston - New York « Pittsburgh - Rome, Ga. 


DUAL FUEL 
2600 hr on distillate must be replaced 
after 500 hr on bunker C. 

Sludge will be a major problem un- 
less the right lube oil and filters are 
used. For best results a truly detergent 
lube oil is needed. Because we haven't 
yet found such an oil we use a straight 
napthenic-base lube oil, which has a 
natural detergency when kept clean with 
generous quantities of fuller’s earth. 
One pound of this substance for two 
gallons of lube oil is used in bypass 
filters. Also, each engine has a large 
full-flow lube-oil filter. : 

Besides the filters, we have a large 
batch reclaimer. This cost about $2700 
per engine, but its cost can be saved 
in two months when burning residual oil 
in a 1600-hp engine. Trying to cut cor- 
ners on filters can be false economy of 
the worst kind. Using the wrong filters 
raised our lube-oil cost from 0.478 to 
1.587 mills per kwhr. 

An operator in a plant using heavy 
fuel must live with the problem every 
hour of the day. And it can be tough. 
Increasing the operator’s pay is one way 
to increase his liking for heavy fuel. 

Be prepared to defend the operator 
from criticism of outsiders. Troubles 
are bound to pop up through no fault 
of his. If he is blamed he might neglect 
to report the cause to management. Re- 
member, plant operation on light fuel is 
far easier than on heavy fuel. 


COAGULATION 


tate. The very best point of precipita- 
tion depends on the concentration of 
hydrogen ions, measured by the pH. 
Just what pH concentration is best 
varies with the amount and the charac- 
ter of the ions in the sol. 

In some sols you can go beyond the 
iso-electric point and cause reversal 
of charge on the colloidal particles with 
an excess of an adsorbed ion. You wind 
up with a stable sol whose particles are 
now positively charged. 


d trom page 214 


d from page 82 


What’s more, just as you can reverse 
peptization by adding electrolytic co 
agulants, you can sometimes coagulate 
with other colloids. Two oppositely 
charged colloids, for example, may co- 
agulate each other. A colloid that slows 
down the adsorption of a peptizing agent 
may also upset the stability of the orig- 
inal suspension. 

Current Practice. Certain -oluble 
metallic salts (aluminum and iron prin 
cipally) added to artificially prepared 
or natural alkaline waters provide highly 
charged ions that neutralize electrical 
charges on most colloidal material in 
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THESE 


eliminate chatter 


| vm service life 


IN LUNKENHEIMER 


IRON BODY GATE VALVES 


This exclusive machined-guide design is only one of 
the many original money-saving features of Lunken- 
heimer Iron Body Gate Valves. Gate valve chatter — 
the sound of wasteful, accelerated wear—is eliminated 
by Lunkenheimer’s unique method of manufacture. 
Not only are the guide channels in the disc accurately 
machined, but the guides in the body, as well. These 
precision-machined guides hold the disc firmly in line 
as the valve is opened and closed — prevent pressure 
from forcing the disc against the opposite seat. Result: 
no clatter, no chatter, and much longer valve life. 
When repair is necessary, replacement parts can be 
easily installed without machining or fitting —an 
exclusive Lunkenheimer feature. In addition, Lunken- 
heimer Iron Body Gate Valves have long-wearing 
Stemalloy® Stems, bronze bushings that protect the 
stem from corrosion and scoring, and handy 
swing bolts and shelves that make repacking 
so easy. No other iron-body valve gives you 
so much outstanding value. 


FIG. 1430 
Iron Body Bronze Mounted 
Also Available in 
FIG. 1576 and 1578 
All Iron 
Screwed and Flanged Types 


“ITE FOR Circular 564, describing 


the complete Lunkenheimer Iron Body 
Gate Valve line. Address: The Lun- 
kenheimer Co., Box 360A, Cincinnati 
14, Ohio, or phone your Lunkenheimer 
Distributor. 


IRON*® STEEL*® BRONZE 


L-253-9A 
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HOT FORGED from solid, 
rectangular steel bars, de- 
prea g and produced for 


dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY 
FOR ALL PRESSURES! 
FOR ALL TEMPER 


Standard & Double 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes ¥g” to 3”; 
6000-Ib. sizes Y/g” 


ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 6000- 
Ib. service. 


(MALE & FEMALE 


UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 


only. 

/FULL STAINLESS & 
FULL ALLOY 

STEEL UNIONS 

With screwed or \ 

WRITE FOR CATALOG I! 

showing the complete Catawissa line of 


so. Ket w eld ends. 
Perfect Seal products 


3000-Ib. and 8000-Ib, 
CATAWISSA VALVE & 
FITTINGS COMPANY 


COAGULATION 


al 


solution. In addition, these coagulating 
salts react with compounds found in or 
added to the water. These new com- 
pounds are made up of minute, insol- 
uble, electrically charged particles that 
precipitate still more colloidal matter. 
The precipitated material agglomerates 
to form a jelly-like coagulum or floc. 

This jelly-like floc is an important 
part of the coagulating chemical’s value. 
It has large surface areas that let col- 
loidal or semi-colloidal particles stick 
to them. This size and action speed up 
the subsidence of suspended solids and 
permit higher rates of filtration. 

When a coagulated water passes 
through sand or other filters the floccu- 
lated chemical in the water strains out 
as a gelatinous mat or cover on the filter 
medium surface. But because of its 
sponge-like structure, water can move 
through readily and leave suspended 
solids hung up on the floc. 

Just which of the many coagulating 
materials you use depends on the water 
you're treating. The most widely used 
are the salts of aluminum and _ iron. 
Ammonia, potassium alum, chlorinated 
copperas, sodium aluminate, activated 
silica, bentinite clays, processed starches 
or other coagulants are in current use. 
Each has strong points, limitations. 

Coagulation Aids. Organic com- 
pounds can inhibit floc formation. To 
get rid of them, especially in waters 
from swamps or in water contaminated 
by sanitary or industrial wastes, chlor- 
ination is employed as a pretreatment 
to coagulation. 

A second highly important aid is the 
use of pH as a check on hydrogen-ion 
concentration. There are a number of 
studies, particularly on the production 
of floc with alum, that indicate the acid- 
ity of the final mixture has much to do 
with results. When other possible fac- 
tors are left out, the optimum conditions 
fall within a narrow zone of pH cen- 
tered at pH 5.5 for dilute solutions. The 
more dilute the water in total salt con- 
tent and the less alum added, the nar- 
rower becomes the pH zone for optimum 
floc formation. 

Best flocculation takes place at pH 
5.5—but only under controlled condi- 
tions. There are factors that can move 
this point. Further maximum floccula- 
tion does not assure minimum solubility 
of residual ions in the treated water, 
Fig. 1, p 81. Certain ions, particularly 
high-valence ones, like the sulfates, 
broaden the optimum pH range consid- 
erably although the low-valence ones, 
chlorides, etc, help to a smaller degree. 

Temperature Effects. As temperature 
drops, the dosage of chemical coagulant 


206 MILL ST. e CATAWISSA, PA. | ias to increase. Good design reduces 
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Jo Be Sure 


of Fast on Pumps 
Friendly and 
Service | Compressors 


Speci{y UNITS 
PENNSYLVANIA 


OILFREAIR & OILFREGAS Compressors 
Class ATL with steel-backed carbon cylin- 
der-liners. Guaranteed to compress free of 
any trace of oil or oily vapors 

Bulletin 600-10 


AIRCHEK VALVE 
Automatically pre- 
vents reverse flow 
through Compres- 
sor and also 
dampens pipe 


line pulsations. 


This Check Valve should be on EVERY re- 
ciprocating Compressor Bulletin 509-10 


PENNSYLVANIA 6-Stage 
THRUSTFRE 


Type OHB 
Boiler Feeding 
Bulletin 242-10 


Pump for 


YOUR Copy of Catalog 546 briefly de- 
cribes All PENNSYLVANIA Products 
Write For It Today 


PENNSYLVANIA 


Pump & Compressor Co. 
EASTON, PA. 


OMLFREAIR 
PENNS ANA 
OILFREGAS 


POWER * 


OILFREAIR © 
OILFREGAS © 


THRUSTFRE © 
AIRCHEK © 
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complete piping systems for power plant 


— 


Strategically lecated multiple plants and large scale operations have 
made it economically practicable for Midwest to develop much special 
pipe fabricating machinery and to conduct piping research that would 
be impossible under other circumstances. Multiple plants create a 
‘riendly rivalry between the organizations of these plants that advances 
‘he art of piping fabrication more rapidly than would otherwise occur. 
All these activities are reflected in better fabricated piping . . . in 


greater piping value per dollar. ® Multiple plants help make Midwest. 


-e preferred source for prefabricated piping. 4909 


4 Tulsa 3—224 Wright Bidg. 


COMPANY, INC. 


Main Office: 1450 South Second 
Street, St. Louis 4, Mo. 


Plants: St. Louis, Passaic, Los Angeles 
and Boston 


Sales Offices: New York 7—50 Church Sl. 
Los Angeles 33—520 Anderson St. 
Boston 27—426 First St. ee 

Chicago 3—79 West Monroe St. ; 


1 Houston 2—1213 Capitol Ave, 


Multiple Advantages 
trom Multiple Plants 
— 
> MIDWEST PIPING) 
954 
a 


Feel the steel... 
steel’s the difference! 


The power of the No. 3LP 
Ray-O-Vac LEAK PROOF 
brand industrial flashlight 
batteries will amaze you.Why 
not place a trial order and 
see for yourself? They’re 
completely sealed in steel .. . 
top, bottom, and sides! 


Ray-O-Vac 
COMPANY 


Madison 10, Wisconsin 
Ray-0-Vac Canada, Ltd. * Winnipeg, Manitoba 


COAGULATION 


this condition somewhat although not 
entirely, Fig. 2, p 81. 

Thorough mixing before flocculation 
is a good operating requirement with 
any temperature. The flocculation 
should be slow so that the finely divided 
coagulum can build up into larger 
masses to give the best settling rates. 
You can get the best build-up by impart- 
ing a rolling motion to the water pass- 
ing through the flocculating chamber. 


ELEVATORS 


most cable breaks occur at this point. 

The Lucas-Clamp is a fully automatic 
compression clamp consisting of a case 
and wedge drop forged in identical 
halves so that existing cable attachments 
need not be disturbed for installation. 
Case is mounted on top of elevator with 
regular wire-rope socket-and-bolt con- 
nection. It is attached to elevator cross- 
head by bolts. Cable passes through 
the case but does not touch or interfere 
with case, which is held free by com- 
pression springs. 

Wedge itself is attached securely to 
cable inside case, but is not in contact 
with it. This allows the cable to con- 
tinue its twisting motion. When a break 
occurs, elevator drops only far enough 
to bring case in contact with wedge. 
Weight of car is then transferred from 
cable sockets to safety clamp. Another 
feature is the warning of impending fail- 
ure given by the “set” and “reset” in- 
spection holes on case. When safety 
clamp is installed a red line on wedge 
is matched with lower “set” arrow on 
case. When line is observed to have left 
its position, it’s an indication that rope 
is beginning to fail at socket. Make re- 
pairs before an accident occurs. 


CABLE 


splice is completed. Final step is to 
fasten completed splice chamber to 
cable rack. Splices are staggered about 
3 ft apart on rack. 

Cable terminating fittings supplied by 
manufacturer are in effect a sealing pot, 
self-threading on the copper sheath. 
Sealing compound keeps out moisture. 
Neoprene tube is slipped over the bare 
copper conductor as it leaves the sheath 
to provide insulation on the otherwise 
bare wire. The manufacturer carefully 
outlined all the steps required for as- 
sembling these fittings. 

Major portion of the work was han- 
dled by S-M Electric Co of Rahway. 
N. J. Our electricians made some of 
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Continued from page 129 


Continued from page 104 


the runs between motors and starters. 
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REPEAT ORDERS 
tell the story eee 


|| 


Check with your Consulting Engineer on 
Modernization and New Plant Projects 


When a user of equipment repeatedly reorders additional 
units, the answer is COMPLETE SATISFACTION. On this 
score, probably no manufacturer has a more impressive 
record than Caterpillar Tractor Co. Many of their repeat 
order case histories have appeared in Caterpillar’s own ad- 
vertising. The one shown here (photo) cites the case of Dave 
Gustafson & Co., Inc., of Sioux Falls, $.D., who tried one of 
these big DW21 Tractor-Scraper units and, within 14 months, 
reordered for a total of seven! 


CATERPILLAR’ 


*Registered trademark @ 


SPRINGFIELD 
BOILERS! 


CATERPILLAR Tractor Co. has tried other boilers but has 
come back to SPRINGFIELD — the latest being two 
80,000 Ib. units for the new Decatur, Illinois, Caterpillar 
plant. These are duplicates of two units (see left) instal- 
led in the company’s Joliet, Illinois, plant. This is the 
third recent repeat order and will give Caterpillar a total 
of 9 Springfield Steam Generating Units in service in 
Peoria, Joliet, and Decatur. 


Handling repeat orders is an important part of Spring- 
ficld’s business, It comes from the plus values Springfield 
gives in (1) ENGINEERING DESIGN, (2) SHOP FAB- 
RICATION, and (3) FIELD ERECTION — values that 
result in superior performance, less maintenance, greater 
lifetime economy. 


Find out about the broad range of service SPRING- 
FIELD offers—from small, standardized PACKAGE 
BOILERS to large, specially designed STEAM GENER- 
ATING UNITS. Your inquiry will receive prompt at- 
tention. 


Worldwide Sales and Service 


SPRINGFIELD BOILER CO. 


FOUNDED IN 1890 
DIVISION OF John W. Hobls Corporation 
1953 E. Capitol Avenue ° Springfield, Illinois 
See Our Catalog in SWEETS 
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RINGS A BELL—LIGHTS A LIGHT or 
ACTIVATES a MOTORIZED VALVE 


There are only three moving parts 
in the HENSZEY FLOW METER — 
no breakdown due to complicated 
gears and mechanism. Goes right 
in the line — no additional sup- 
ports. Indicates flow within 3% 
absolute accuracy, even with pul- 
sating flow. Send for bulletin. 


SOUND ALARM AT 
HIGH OR LOW FLOW! 


Easy to set on face of switch 
— unaffected by dust, dirt 
or corrosion — no pitting or 
sticking. 


COMPANY 


DEPT. D) 


WATERTOWN, WISCONSIN 
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VIKING 
PUMPS 


The difference to you between profit and loss can depend upon the simple, 


positive action of Viking Rotary Pumps. Their fast, thorough stripping action 


can mean that you get all you pay for when emptying barrels, tanks and other 


containers instead of leaving a part of each load. Where many other pumps 
fail, efficient stripping is possible with Vikings because of the suction lift 


created by our famous Viking “gear-within-a-gear” pumping principle. 


|| IN PUMPING 


faster with a Viking. What is your pump- 
ing problem? Send it along today and 
ask for bulletin 54SW. 


PUMP COMPANY 


CEDAR FALLS, IOWA 


Whether the liquid you want to pump is 
thick or thin, you will pump more. . 


More PLANT PROBLEMS 


Begins on page 136 


Boiler Operation (from p 138) 


nearly constant value. Also, boilers in 
continuous service wear less than those 
that are alternately banked and steamed. 

Remember, some boilers are more 
conservatively designed than others, 
and have a lower heat release in the 
furnace. With a fixed amount and ar- 
rangement of heat-transfer surface, boil- 
ers with higher heat-release rates gen- 
erally have a higher gas temperature at 
furnace outlet. Heat-transfer surfaces 
in these units tend to become slag- 
fouled more rapidly. 

Most plant managers consider boiler 
availability of 96% quite acceptable. 
This means the unit will run 50 weeks 
of the year, with the other two weeks 
for inspection, maintenance and over- 
haul. 

Test safety valves by hand twice a 
year and by pressure once a year. See 
that relieving pressure and blow-back 
are satisfactory. 

J M TorrTen Wellesley, Mass. 
FIRING METHOD is the most important 
factor in determining fireside steaming 
hours between overhauls. For example, 
a gas-fired unit can steam much longer 
than one using solid fuel. 

Feedwater source, treatment, per- 
centage of condensate recovered and 
its purity determine rate of build-up 
of total solids in the boiler water. Re- 
member, waterwall drains are operated 
only when boiler is banked or dead. 
Tube starvation and failure have oc- 
curred when waterwalls were blown 
down while boiler was steaming. 

One operating company tests all 
safety valves by steam before the annual 
inspection. The lowest-pressure valve 
is popped and its popping pressure, 
blow-back and _ reseating pressure 
logged. It is then gagged and the same 
procedure followed for the other valves. 
While boiler is down for inspection, 
defective valves are removed and over- 
hauled. Plant personnel do the work. 

W H McKinney Arlington, Va. 

Harry W Concpon Beloit, Wis. 


Job Applicants (from p 140) 


Five years ago I became chief of a 
brand-new plant. One of our first prob- 
lems was to select an entire new crew. 
The super anid I made up an applica- 
tion form giving the usual information 
concerning personal details and experi- 
ence. 

We filed the applications, waiting un- 
til we were certain we had received one 
from every man who was interested. 
Then we screened all the applications, 
rejecting those from men who were ob- 
viously unqualified. From several hun- 
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See what you can 


| shake out of that cost sheet... 


when you decide to 


SIMPLIFY and SAVE 


on lubrication! 


Be sure with Pure— Sales offices located in more 
than 500 cities in Pure’s marketing area. 


ean» | 
& 


LUBRICAN 


You can reduce more than one column of cost figures... 
save real money... when you let a few Pure Oil multi- 
purpose lubricants do the work which normally requires 
dozens of separate oils and greases. Pure Oil, you see, 
specializes in industrial lubricants, each of which is 
formulated to do many different jobs equally well. 

Not only do you save on the number of lubricants, but 
you save on man-hours and machine maintenance 
too. Your whole plant lubrication system—from purchas- 
ing to inventory to application—becomes simpler, faster 
and surer .. . saves time, saves machines, saves money! 


Clip out the handy coupon and mail It Starts Here! 
it today for our free booklet on this 
valuable labor-saving, money-saving, e 
lubrication program. 


[- FREE BOOKLET 


The Pure Oil Company, Industrial Sales Dept. E-41 
35 E. Wacker Drive, Chicago 1, Illinois 


Please send. me your free booklet on how to “Simplify 
and Save” 


& aa NAME 


S 
CITY ZONE__STATE____. 
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a More PLANT PROBLEMS 


Begins on page 136 : 
NGINEER: Job Applicants (from p 222) i 


dred applications, we interviewed about j 


g. OPERATING E 
e er 12 men. This saved much time. i 
get Long Questions asked during the interview : 


included details of the man’s present 


ow tO 
-Hereé =) h formance | plant, safety practices, and fundamen- 
1ife and top per tals of various phases of power-plant 


operation. When questioning a man 
alive seat about his existing job we were careful 
ery V ? to note if he knew the name, type and i 
. +ion snes rating of important units in his plant. 
nstal a If he didn’t, we felt he was not inter- : 
ested in his job. 
We followed the same procedure for 
all job classifications, but did not probe 
| as deeply for firemen and oilers. Our ¢ Z 
S$ ecif Thom son I principal concern was to obtain alert, s 
Pp y Pp e intelligent men with good knowledge. = 
Results are most satisfactory. Not 


OF 


from ev 
and guide 1 


For any big gas or diesel engines you operate... 


in compressor service, pipeline pumping, refinery, one of the original crew failed > a : 
; our expectations. Today we still have 
or any other... you can begin to make real savings 
' : four of our five original engineers. The ‘ 
on engine maintenance — and get better ‘ ; q 
fifth recently resigned to become as- 
performance — the day you install Thompson 
‘ 3 ‘ sistant chief of a large industrial plant. > 
replacement Valves, Seats and Guides... age 4 
We've had more turnover among fire- - 
Thompson Engine Valves for all makes and types men and oilers because as they qualified { 
of heavy duty engines are manufactured for licenses, they left for better jobs. ; 
under Thompson's own upsetting and hot-forging One is now superintendent of a large ; 
process. These valves give year in and year out station in Panama, another is in charge 
service under extremes of heat, pressure and of a famous tunnel. When you select a / I 
impact, and every type of engine operation. well-qualified man you must expect him ‘ r 
Thompson Valve Seats are of special alloy steel, to move ahead. ; ( 
non-scaling at high temperatures and with All promotions in our plant are from : 
ro high ultimate strength values to 1600°F. the ranks. The yardstick we use is that ‘ 
They are hardened and ground to precise a man without ambition is not worth car- : 
dimensions, maintain perfect fit. rymg- 
Water J STEINERT 
Thompson Valve Guides are of cast alloy iron, Fresh Meadows. N. Y. I 
heat treated to 400 Brinnel, ground or t 
honed for correct valve stem clear- DON’T OVERLOOK an inspection tour 
hard guides of your plant for the job applicant. You 
yet readily absorb oil to lubricate the valve stem. can learn much from his reaction to the | 
Thompson gives you a team that can’t be beat for top equipment and the operating problems 
performance in every gas or diesel engine you operate. it presents. 
Thompson field engineers — backed by 30 years of Joun J Geist Brooklyn, N. Y. I 
manufacturing big valves for big engines — will gladly c 
provide detailed data and case histories on how Other readers sent good answers to ‘ 
Thompson Valves, Seats and Guides can make your : 
this question. Sorry we didn’t have € 


engines operate better ... longer... at less cost. 


far Haute end enough space for their letters. They are: 


C G HowarTER Canton, Ill. 


You can count on Ernest Sipewitz Brooklyn, N.Y. 


JoHn Murpuy Quebec, Canada 

WEST COAST PLANT: BELL, CALIFORNIA MARM ADUKE P 


Continued from page 148 


Thompson Products, Inc. 


8352 Wilcox Ave., Bell, California cooling water going through her? | 
oe ae oe a ee Gentlemen: Please send me, without obli- blew into the bridge speaking-tube and 
gation, full data on Thompson Valves, Seats told the mate on watch that I was stop- 


Diese! and Gas Engine 


: and Guides for yn engine service. ping the main engine. Then I moved 
the engine room telegraph to STOP. 
it, () The second assistant hollered to the 
J | 
Valves Sea 


COMPANY an a | fireman that we were stopping. The 

ts Guides Piston ADDRESS | bridge answered by telegraph to stop 

ng on CITY, STATE 7 a and I closed the turbine’: throttle. By 

Grinders | then the vacuum was down to 18 inches. 
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Industry has depended on 
“BUFFALO” PUMPS 


- 


Long before electric motors, powered 
pumps, the then Buffalo Steam Pump 
Company was already building some of 
industry's most respected pumps. Re- 
spected, because “Buffalo” engineers and 
craftsmen started out to build pumps 
that wouldn't need a lot of attention and 
repairs—and would still be on the job 
twenty and thirty years later. 


They've adhered to that idea ever since— 
passing their know-how on to their fol- 
lowers—always keeping close contact 
with requirements in the field—making 
never-ending improvements. Today, you 
can pick a “Buffalo” Centrifugal Pump 
with the full assurance that it embodies 
every known feature for the most efficient 


and trouble-free service possible. & FINEST FOR °54! For han- 
Anyone can build a pump that will move ‘<3 dling clear water in capacities from 
a liquid. Yet, doesn't it make sense to buy 10 to 14,000 gpm, this Buffalo Type “SL” Double Suction Pump 
the pumps of a manufacturer who has has no equal for efficiency, easy maintenance and long life. 
specialized in quality pumps, and pumps Widely used in power plants, air conditioning and air washer 
alone, since “way back when”? service, paper and textile mills. Write for Bulletin 955-P. 


BUFFALO PUMPS, INC. 


488 BROADWAY BUFFALO, NEW YORK 
Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. 


Sales Representatives in all Principal Cities. 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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Close-up view of leaf-type filter 
used with Sorbo-Cel by Pullman-Standard 


How Pullman-Standard 
operates boilers on a 


blow-down 
basis... 


with SORBO-CEL 


At the Haskell & Barker plant of 
Pullman-Standard Car Mfg. Co., Sorbo- 
Cel solved the major filtration problem 
of removing oil from condensate re- 
turned to the two new 50,000 Ib-per- 
hr 400 psi, 750-F boilers. 


Pre-Coat Sorbo-Cel and regular 
Sorbo-Cel, specially processed high 
flow-rate diatomaceous silica powders, 
are used on leaf-type filters. After a 
film of Pre-Coat Sorbo-Cel has been 
built up on the filter screens, regular 
Sorbo-Cel is added continuously to 
the unfiltered water. This means a new 
filter surface is constantly presented to 
the oncoming water. 


Results ... Water filtered by Sorbo- 
Cel contained less than 0.1 ppm of oil 
...and boilers have since been oper- 
ated on a one per cent blow-down basis. 


Send coupon below for bulletin giv- 
-ing data on this low-cost way . 
to remove oil from water. No 
cost or obligation. 


M 
Johns-Manville 


SORBO-CEL 


ox 60, New York 16, N. Y. 


Please send me free bulletin giving 
advantages of Sorbo-Cel filtration. 


Name 


Company 
Address 


City. 
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Continued from page 224 


The Second and I hot-footed behind the 
turbine to examine that circulating 
pump. 

She was a large double-flow centrif- 
ugal job driven by a vertical single- 
cylinder slide-vale steam engine. That 
engine was cranking for all she was 
worth all right, but just the same I could 
feel the heat from the large condenser 
in back of me. 

“Only thing I can think of, Second,’ 
I started ‘is that something’s lodged 
against the ship’s side, plugging the in- 
take. If the circulator’s impeller were 
loose, her steam engine would run 
away.’ 


“He nodded agreement. But I felt | 


sure our intake wasn’t plugged. It does 


happen from jelly fish along the coast | 


of Peru and Chile, but in the Red Sea 
never. 

“This was an albatross on me. I had 
seen some mighty unusual things in 
engine rooms on land and sea, but here 
was one that didn’t add up. I even 
thought the baffle plate in the conden- 
ser’s water-box might have let go and 
short-circuited the cooling water to over- 
board. But I knew that couldn’t happen 
because we had that condenser open in 
Tripoli a week before and the baffle 
plate was good as new. 

“The more I looked at that steam 
engine grinding away, the more I felt 
that she didn’t run like she should. But 
for some reason I couldn’t figure out 
what was different about her. It was 
just a hunch, and hunches don’t belong 
in power plants. 

“*Well, what do you think chief?’ the 
Second asked finally. He was disap- 
pointed that I hadn’t battened down the 
trouble the minute I’d shown up. 

“T was too busy studying that flywheel 
to answer, or even to look up. Some of 
the other boys of my department had 
come below and were in back of the 
Second, also waiting for my reply. 

“Then it dawned on me. ‘I got it!’ 
I yelled. ‘That engine’s turning the 
wrong way.’ 


“*You’re crazy,’ piped up the First | 
Assistant from behind the Second. That | 


engine isn’t reversible and she hasn’t 
stopped since we left Suez. How could 
she be running the wrong way?’ 

‘*You’re right Chief, she’s running 
the wrong way all right,’ yelled the 
Second just then, pointing to the hous- 
ing above the flywheel. ‘“There’s the 
arrow—and it’s pointing the other way, 
all right!’ 

“*Stop her and open the crankcase,’ 
I ordered. “I want to look at her ec- 
centric.’ 

“In no time they had the crankcase 
door off. I spotted my flashlight on 
steam The set- 


the valve’s eccentric. 


Provide cross-flow of gases 
over tubes for maximum 
heat-transfer 


Tapered gas passes and 
curved surfaces streamline 
the gas flow and maintain 
gas velocity for efficient heat- 
extraction 


Draft losses materially re- 
duced by elimination of eddy 
currents, bottlenecks and 
dead gas pockets 


Less steam used in cleaning 
because soot blowers are 
used less often, and more 
effectively 


Applicable to any design of 
water-tube boiler, fired by 
any fuel 


Each installation is designed 
on the basis of 25 years 
experience in this special- 
ized branch of engineering 


Installed by skilled mechanics 


Ask for bulletin BW 40 
giving valuable data 
on modern baffle-wall 
constructions — free 
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Recently, Zallea was given the 
assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 


a ‘classified defense project. The 
rigid technical specifications of 
this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual- 
looking joint pictured above... 
the first of its kind. Actually, it is 
a Balanced Pressure, Universal 
Self-equalizing expansion joint, 
originally developed by Zallea 
engineers in 1945, operating at 
165 psi and incorporating internal 


worRtiob’s 
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For detailed information on 
Zallea Expansion Joints and services 


write today for a free copy of Bulletin 351. 


LARGEST 


stainless steel turning vanes to 
provide a smooth flow of gases 
through the right angle bend. The 
unit absorbs 3” axial and 1.27” 
lateral movements through a tem- 
perature range from —100° F. to 
+650° F. No anchors are required 
since this arrangement neutralizes 
end thrust developed by inter- 
nal pressures. 


This example is representative of 
our ability to cope with the most 
difficult expansion joint problems. 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 
and over the years we have learned 


how to solve the “tough ones” 
effectively and quickly. 


Zallea Expansion Joints are avail- 
able in diameters from 3 inches to 
30 feet... for temperatures from 
sub-zero to 1600° F.... for pres- 
sures from vacuum to 300 psi in 
standard designs, and up to 2,000 
psi in special designs. 


The next time you are faced with 
an expansion problem, get in 
touch with us. We will be glad to 
survey your situation and recom- 
mend the most practical and eco- 


nomical solution. Zallea Brothers, 
814 Locust Street, Wilmington 
99, Delaware. 


ANSION 


JOINTS 


Tritt 


MANUFACTURERS OF 


EXPANSION 


227 


Ls 
| 
4 
| 
| 
i 
| 
Y 
Yj ane 
JOINTS > 
| 
= 


Just as an electrical circuit 
breaker protects your personnel, 
plant and equipment from elec- 
trical overloads, shorts and 
“burn-outs”, so does the BS&B 
Safety Head protect them from 
the dangers of overpressure in 
pressured systems. 

The BS&B Safety Head is a 
patented pressure relief device 
that is designed to become an 
integral part of any pressured 
system containing air, gas or 
liquid—either bland or corrosive. 

The rupture dise of the BS&B 
Safety Head is custom fabricated 
to the specific requirements of 
the system of which it is a part. 
It provides a full pipe-sized vent 


Brack, Sivaics s Bryson, inc. 


Safety Head Division, Dept. 2-Q1 
7500 East 12th St., Kansas City 26, Mo. 


of wiring your. 
plant without 
the protection of 
circuit breakers 
in the line! 


Th 


i= 


for instantaneous relief before 
the pressure exceeds the safety 
limits of the system. 

The BS&B Safety Head is 
especially suited to use in oil and 
gas producing fields, pipe lines, 
refineries, chemical plants, power 
plants and the refrigeration in- 
dustry. It may be used as either 
a primary or secondary relief 
device, and either upstream or 
downstream from a relief valve, 
as varying conditions may re- 
quire. 

If you aren’t already using 
BS&B Safety Heads in your 
plant, we’d suggest you get in 
touch with your nearest BS&B 
representative without delay. Or 
write for complete BS&B Safety 
Head Catalog. There’s no obli- 
gation. 


THE “CIRCUIT-BREAKER’ OF 
Any Pressured System 


See our exhibit at the 
24th Exposition of Chemical Industries, 
Commercial Museum, Philadelphia, 
Nov. 30 to Dec. 5, 1953, Booth 214 


MARMADUKE 


screw locking the eccentric to the three 
inch shaft seemed to be tight when |] 
tried turning it with my fingers. Bu 
then she suddenly loosened up. 
“*Here’s the trouble, boys,’ I said 
as they crowded around. ‘This setscrew 
loosened up, the eccentric slipped and 


Continued from page 22: 


stuck on a burr or something—exactly 
opposite her original position. So the 


engine stopped and reversed by her 
self—and so fast that no one knew 
about it!’ 

“IT moved the eccentric around to the 
original position and tightened the set 
screw with a wrench. We closed the 
crankcase door and gave her the gun 
In no time our vacuum climbed u; 
where it belonged. 


Now I’ve seen everything,’ said the 
First after we got underway. 

*“*So have I,’ I agreed. ‘Here’s some- 
thing won’t happen again in a million 
years. But I'll make sure it won’t hap 
pen again to this engine.’ 

“*How?’ asked the First. 

“*When we drop anchor in Aden to- 
night, we’re going to chisel a keyway 
in that crankshaft and file a keyseat into 
that eccentric. Then we won't 
if that setscrew does loosen. And that’s 
exactly what we did” 

Marmy turned back to his bottle and 
worked up a 28-inch vacuum on his own 


mind 


ballast pump before his admirers came 
out of the trance. Evidently there was 
no slipped eccentric on his engine for 
that Sandpaper Gin _ballasted 
double bottoms in record time. 
Coming up for air he roared, “When 
you take over a plant, make sure your 
equipment is secure. Just because <a 
guy over a drawing board hasn’t brains 
enough to know that a setscrew won’! 
do a key’s job doesn’t mean you have to 
The plant is your baby 
If everything isn’t right when you tak: 
It’s your neck if 
something goes wrong, not the build 


believe him. 
over, make it right. 


er’s. 

I shoved off for my office. Like most 
power plant operators, I’ve run_ int 
many unusual things, but I have to ad 
mit that Marmy’s reversed circulator 
about tops. SMI 


More TECHNICAL BRIEFS 


Begins on page 15¢ 


move load by closing gates to no-loa 
position as indicated by wattmeter (Ex 
citation current will still flow at n 
load.) (2) trip generator breaker (3 
completely close gates and apply brak« 
when machine has coasted down to sat 
braking speed 
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They chose : 


TO INSULATE HEATERS, EVAPORATORS & STORAGE TANKS 


To make their Sulphur, Okla., plant as modern 
and efficient as possible, Oklahoma Gas and 
Electric Company sought a modern, efficient 
insulation material. They found it in ‘‘Feather- 
weight”’ 85°; Magnesia, and used it extensively 
throughout the plant to insulate heaters, evap- 
orators, storage tanks, and other equipment. 


“Featherweight” 85° Magnesia is effective 
where temperatures do not exceed 600° F. Used 
in combination with K&M Hy-Temp Insulation 
(diatomaceous silica) its range is extended 
to 1900° F. 

Hy-Temp is applied directly to the hot surface, 
and ‘‘Featherweight’’ is used as the second 


KEASBEY & MATTISON 
COMPANY + AMBLER 


"85% MAGNESIA 


layer. The two layers are fitted with staggered 
vertical and horizontal joints—thus eliminating 
heat loss which occurs on single layer installa- 
tions when the expansion of hot piping and 
equipment causes joints to open. 

This K&M combination insulation will last the 
life of the equipment it serves, will withstand 
moisture, vibration, alternate heating and cool- 
ing, wetting and drying. Both materials are 
supplied in a variety of forms and thicknesses. 
Your K&M distributor is an experienced appli- 
cator who will gladly give you more information 
about these heat-saving, money-saving K&M 
insulations. Or write directly to us. 


Nature made asbestos. . . = ‘YS 


Keasbey & Mattison has made it v 
serve mankind since 1873 


* PENNSYLVANIA 


In Canada: Atlas Asbestos Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver 
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41," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
and case can be ro- 
tated to any readable 
position. 


RECORDING 
THERMOMETERS 


Twelve 


struction, 
spring wound 


olution. 


in °C, 


ee 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 


—Extruded brass case 
— chrome finish, 


Ranges —40 + 950°F 


or Equivalent in °C. 


eee 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 


division types. 


FOR COMPLETE INFORMATION 
WRITE FOR CATALOG 200G 


PALMER 


THERMOMETERS, 
Cincinnati 12, Ohio + MElrose 1500 


INC. 


TECHNICAL 


| tizing these control procedures are sim- 


| system is used to supervise both the 


| divided into “normal” and “emergency” 
| procedure is used for both methods for 
| lows all 


inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
Electric or 
clock, 
24 hour or 7 Day Rev- 
Flexible Ar- | 
mor and bulb of stain- 
less steel. Ranges —40 
+950°F or Equivalent 


| shutdown basis to liimit overspeeding 


| ization and automatization of many ex- 


BRIEFS 


Begins on page 156 


Basic principles followed in automa- 


ilar to those used on an equivalent syn- 
chronous machine. A master relay 


startup and shutdown processes. Where 
governors are replaced by servomotors 
and large thrust bearings are used, it is 
necessary to use a re-start cycle to con- 
trol acceleration following breaking 
away after prolonged shut down. In 
this method of starting, gates are opened 
until machine starts to move and are 
then quickly closed. When gates have 
closed sufficiently to remove accelerating 
torque, they are again started open 
and machine will come up to speed at 
a controlled rate. High speed gate clos- 
ing is essential to success of system. 
Operation of automatic shutdown is 
procedure. High-speed gate - closing 
simplicity. This simplification also al- 
protective functions, except 
those involving winding failure or loss 
of excitation, to be placed on “normal” 


of ungoverned machines. 

Normal shutdown is accomplished by 
short-circuiting master relay. Master 
relay causes gates to close automatically, 
tripping generator breaker when no- 
load position is reached. Brakes are 
applied when machine speed falls to 
50 per cent if fully-closed gate position 
switch has closed. 

Emergency shutdown is similar to 
normal shutdown except that generator 
breaker is tripped immediately and au- 
tomatic equipment is locked out. 

To protect induction generator it is 
only necessary to provide mechanical 
and electrical protective devices asso- 
ciated with stator. Elimination of ex- 
citation system removes one of the more 
difficult and expensive phases of gen- 
erator protection and control. 

Possibilities of economical operation 
using induction generators should open 
the way to reconsideration of many small 
hydroelectric sites. Similarly, modern- 


isting stations may be undertaken to 
advantage using induction machines. 
This paper has dealt in detail with 
the automatic control of hydro-turbine 
driven machines, but basic principles 
are the same for all types of prime mov- 
ers. Automatic controls for other types 
will vary, but appropriate modifications 


can easily be made. 
Other sources of energy which suggest | 


themselves for automatic induction gen- 
erator stations are process steam, sewer | 


Directions for ordering papers on p 158 


...but its the best 
way to CLEAN motors, 
generators, turbines: 


@ CUTS DOWN-TIME 
@ CLEANS WITHOUT SOLVENTS 
@ ELIMINATES DRYING 


@ ELIMINATES TOXIC AND 
EXPLOSIVE DANGERS 


THE new Pangborn AC-4 Blast Ma- 
chine cleans motors, generators and 
turbines faster... cleaner . . . and lets 
you use them sooner because there’s no 
waiting for parts to dry. In fact, danger- 
ous solvents that can lead to explosions, 
caustic action, and toxic poisoning are 
completely eliminated! 

The AC-4 uses soft, 20-mesh corncob 
grits to rapidly remove dirt, grease, old 
paint, etc., in one-third the time, and at 
90% less cost than old - fashioned 
methods. GET FULL DETAILS. . 
write, telling us what you clean, to: 
PANGBORN CORP., 90 Pangborn Bou- 
levard, Hagerstown, Md. 


Look to Pangborn for the latest 
developments in Blast Cleaning and 
Dust Control equipment 
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INTEGRAL BONNET CAST STEEL ANGLE 
VALVE (upper left) Fig. 1333-A. 1500- 
pound, The one-piece construction 
of this compact high-pressure valve 
eliminates possibility of leakage be- 
tween body and bonnet. Sizes }” 
to 2”, inclusive. 


CAST STEEL SWING CHECK VALVE (up- 
per right) Fig. 1361 WE. 1500-pound. 
Bolted flanged cap. Heavy rugged 
construction. Available in sizes 1” 
to 12”, inclusive. 


CAST STEEL GLOBE VALVE (lower left) 
Fig. 3031 WE for 300 pounds W.S.P. 
Bolted flanged bonnet. Outside screw 
tem and yoke. The valves are avail- 
ble in sizes 1” to 10”, inclusive. 


CAST STEEL PRESSURE SEAL GATE 
VALVE (lower right) Fig. 16003. 600- 
mind. Many proven advantages 
nd exclusive features. Pressure 
al valves are also available in 
on-Return, Check, Globe and 


ngle Patterns. 
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Fig. 1333-A 


Fig. 16003 


You're always the winner when you select 
Powell Valves. For every Powell Valve 
gives championship performance. They 
have a prize winning record of depend- 
ability since 1846. 

And there’s good reason why Powell 
Valves are always way out in front— 
year after year. Powell has probably done 
more valve research, solved more valve 
problems and makes more types of valves 
than any other organization in the world. 

Shown here are just a few of the Powell 


‘Valves that can help you checkmate the 


high cost of maintenance and replace- 
ment. They're available through distrib- 
utors in principal cities. If a distributor is 
not located near you, just write us. We'll 
be pleased to tell you more about these 
valves—and our complete line. The Wil- 
liam Powell Company, Cincinnati 22, 
Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


231 


_ 2 
— . Fig. 1361 4 — — / 
4 
/ wf 
= 


MAINTENANCE? 


j 


Two Laclede Forced Draft Chain Grate Stokers, each 
with 133 square feet grate area, were installed at the 
Krey Packing Company at St: Louis, Missouri in 
1935. After ten years continuous service, repairs and 
maintenance on these stokers had cost only $15.15 per 
year per stoker .. . less than 4.2¢ per day. 


When another stoker was needed in 1945, naturally 
the contract was awarded to Laclede. Today, after 
eighteen years service, the repairs and maintenance 
on these three stokers has cost only $19.86 per year 
per stoker . . . less than 5.5¢ per day. 


Let our engineers acquaint you with the outstanding 
design and exclusive features in Laclede Stokers that 
result in low operating and maintenance costs for you. 


Also engineered to your job: 
LACLEDE UNIVERSAL SPREADER STOKERS 


HERE ARE A FEW OF MANY COMPANIES THAT 
HAVE BOUGHT AND RE-BOUGHT LACLEDE STOKERS 


International Harvester Co. Mt. Carmel Public Utility Co. 
Hotpoint, Inc. Real Silk Hosiery Mills 
Missouri Pacific Railroad United States Rubber Co. 


WRITE TODAY FOR COMPLETE INFORMATION 


STOKER COMPANY. 


4440 HUNT AVE. v omy BF, LOUIS 10, MO. 
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| More TECHNICAL BRIEFS 


Begins on page 155 


gas, or water-flow from re-regulatin 
dams. These sources of energy may fluc 
tuate widely but the induction generat: 
can handle the variation with a mi 
imum of control equipment. A/E; 


Paper. No. 53-322 


Application of Bronze Bearing Alloys 
By James L Duchene, National Bearin 
Division, American Brake Shoe Co. 

Proper application of any bronze as 
a bearing material may be likened to 
triangle, the three sides being desig: 
material and maintenance. Design anid 
maintenance are discussed but the ma 
terial side of the triangle is given par 
ticular attention. Selection of the prope 
bearing alloy is a compromise betwee: 
desirable and objectionable factors as 
well as the physical properties of th 
bearing alloys. New methods of manu 
facture of bronze sleeve bearings in 
crease their life and decrease their cost, 
which has been proved by case studies 
{1SE paper. No number. 


Oilless Bearings—Their Place in Indus- 
try. By Charles D Spadone, Spadone- 
Alfa Corp. 

Stressing practical applications, a 
working study of oilless bearings and 
their operation is presented as a guide 
for those responsible for bearing design 
and maintenance. The main types of 
oilless bearings are described and a 
distinction made between oilless and 
self-lubricating bearings. General char 
acteristics, applications and methods of 
manufacture are described with pat 
ticular attention to types using dry 
metallic-plug lubricants. 

Theory of solid lubricants and _ its 
effects on solid friction are reviewed 
in terms of structure and advantages of 
various mineral lubricants operating on 
this principle. A brief history of th: 
first oilless bearing developed with a 
metallic-plug lubricant points to som: 
of the problems inherent in this method 
of lubrication. Recent developments and 
experiments with new ingredients as 
aids to dry lubrication are discussed 
and conditions of load, speed, tempera 
ture and running clearance offered as 
guides to proper selection of bearings 
for given applications. 

General engineering data includes 
best bearing dimensions, performanc: 
of bearings under actual operating con 
ditions of load, speed, temperature an 
friction limits. Other variables ente 
into the success or failure of bearing 
operation so that consideration shoul 
be given to these contributing factors 
when making final bearing selection 
{/SE paper. No number. 

(Continued on page 234) 
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with CHASE’ COPPER BUS CONDUCTORS 


CHASE 


they’re stronger...for LONGER spans 


FREE Chase Copper Bus Conductor booklet 7 
Chase one-piece square copper tube buses have high mechanical 


gives physical and electrical characteristics | 
ae d dat ing. 
strength in all directions. Large cross-sectional areas een ee Be 
give them maximum structural strength. And that adds up to Chase Brass & Copper Co., Dept. P.O. 154 


Waterbury 20, Connecticut 


longer spans between supports without unduly large sag. 
Please send me the 
; CHASE COPPER BUS CONDUCTOR BOOKLET 

And, of course, Chase one-piece buses have the mechanical 


. Name 
strength necessary to stand up under heavy short circuits. 


For further information on Chase ventilated square —_ 
ibe, round tube and flat rectangular bus write for free ice 
hase Bus Conductor Brochure. . 

City_ State 


Position 
L 


! 
u 


The Nation’s Headquarters for Brass & Copper 
® Albany t Cleveland Kansas City, Mo. New York San Francisco 
7 at Atlanta Dallas Los Angeles Philadelphia Seattle 
RA S$ & COPP Baltimore Denver t Milwaukee Pittsburgh Waterbury 
4 Boston Detrort Minneapolis Providence 
Chicago Houston Newark Rochester (T sales 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cincinnati Indianapolis New Orieans St. Louis office only) 
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HEAT 
-SAVING EFFICIENCY 


...With MUNDET 
“CUSTOM MOLDED” 
MAGNESIA 


Now available in pipe covering and block insulation, Mundet 85% 
Magnesia permits new heat-saving efficiency. Precision manufacturing on 
the latest type of automatic equipment insures uniform standards. Extra 
durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 
the escape of heat. You benefit from the most 
modern manufacturing facilities for the pro- 
duction of heat insulation. Write for specifi- 
cation information and recommendations. 
Mundet Cork Corporation, Insulation Division, 
7101 Tonnelle Avenue, North Bergen, N. J. 


-MUNDET 


INSULATION FOR HIGH & LOW TEMPERATURE 


Mundet district offices are located in these cities: 


ATLANTA CINCINNATI 2 INDIANAPOLIS NEW ORLEANS 16 
339-41 Elizabeth St., N.E. 427 West 4th St. 15 E. Washington St. 315-25 N. Front St. 
BOSTON DALLAS 1 JACKSONVILLE 6, FLA. PHILADELPHIA 39 
57 Regent St.,N. Cambridge 40 601 Second Ave. 800 E. Bay St. 856 N. 48th St. 
CHARLOTTE, WN. C. DETROIT 21 KANSAS CITY 7, MO, ST. LOUIS 9 
507 S. Cedar St. 14401 Prairie St. 1428 St. Louis Ave. 3176 Brannon Ave. 
CHICAGO 16 HOUSTON 1 LOS ANGELES SAN FRANCISCO 7 
2601 Cottage Grove Ave. Commerce and Palmer Sts. (Maywood): 6116 Walker Ave, 440 Srannan $!. 


in Canada: Mundet Cork & Insulation, Lid. 35 Booth Ave., Tosontp 
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More TECHNICAL BRIEFS 


Begins on page 


Activated Alumina for the Maintenanc« 
of Gas-Engine Crankcase Oils. By Low 
rie B Sargent Jr, and E M Kipp, Re 
search Laboratories, Aluminum Com 
pany of America. 

Operation of an aluminum reductio: 
plant during the war depended on powe 
generated by 68 gas-burning interna 
combustion engines ranging from 116: 
to 3600 hp each, with 123,000 hp tota! 
capacity. To insure reliable operatior 
of these engines, maintaining their 
crankcase lubricating oil in good con 
dition required special attention. This 
was done by full-scale field experiments 
to determine the best bulk filtering 
material to maintain the quality of the 
oil. Activated aluminas proved to be 
better than other material for continu- 
ous maintenance, on a bypass basis, of 
the non-inhibited crankcase lubricating 
oil used in this operation. Interface 
tension appeared to be the best single 
method of determining how oxidation 
caused the oil to deteriorate. 

During the tests, crankcase interior 
surfaces of the engines whose oils were 
being maintained with activated alumina 
remained clean. No evidence of bearing 
trouble associated with the use of the 
filters was observed during the test pro- 
gram extending for about one year. 
AISE paper. No number. 


Factors Affecting the Performance of 
High-Temperature Greases. By Eldon 
L Armstrong, Socony-Vacuum Labora- 
tories. 

Good performance of a lubricating 
grease at high temperature requires the 
product to be stable. Stability of a 
grease depends on such factors as oxi- 
dation, resistance to excessive softening 
or hardening, controlled oil bleeding 
rate and evaporation characteristics of 
the mineral oil or other fluid used. In 
addition, effectiveness of the grease to 
reduce wear and surface damage of 
bearings and other lubricated parts is 
important. Contamination with water. 
dirt, iron oxide and other foreign ma- 
terials must not destroy the essential 
properties of the grease. Often, it is 
necessary that the grease be compatible 
with other greases and oils with which 
it may become mixed in use. Rust-pre- 
vention and anti-corrosion properties 
must also be considered. 

Grease products are classified into 
types according to the nature of the 
thickening agent used. Factors affecting 
performance of various types of greases 
are discussed in light of present knowl- 
edge of their properties. With the wider 
use of laboratory tests to develop, screen 
and compare new products it is increas- 
ingly important that test results be cor- 
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| | More TECHNICAL BRIEFS 


Begins on page 


rectly interpreted. Because of comp! y 
factors that determine overall perfor » 
ance of a grease, it is not wise to u . 
laboratory tests alone as a measure 
a product's merits. Only a field test | 
der actual service conditions can 
expected to give a correct rating. Al: 
paper. No number. 


Directions for ordering papers on p 158 


Calculation of Transient Temperatures 
in Pipes and Heat Exchangers by Nu 
merical Methods. By G M Dusinber 
Pennsylvania State College. 


An interest has been shown in 1 
prediction of transient phenomena / 
pipes and heat exchangers. The nume: 
ical methods for the solution of su 


problems exist in a general form in | 400 Mil 
literature, but it may be of service tof ma 
research workers and designers to ha i 
these methods developed into expli: ; 
iteration formulas coinputati i 
guides. as in following cases: 
1. A metal tube, substantially insu-[¥ 
lated externally, has a specified initia : 
temperature distribution along 
length. A stream of fluid is introduce ‘ 
at a specified mass flow rate, with | ; 
entering temperature specified in 
spect to time. The temperature history [9 
of the fluid and of the tube metal is | 
be calculated. 
In the example which follows, | 
initial temperature of the tube met Aerc 
is taken as uniform and the enterin inter 
temperature of the gas is taken as co nanc 
stant. This is merely for comparis pow 
| with another method of solution, a: Prec 
| neither condition is a necessary restr 1.C 
tion of the numerical method. ti 
2. After the system of Problem 1 s\ 
been in operation for some time, | 9 C 


direction of flow is reversed. The « = 


OF SCOTCH MARINE BOILERS tering fluid temperature is again spt ir 
FOR POWER AND HEAT fied arbitrarily with respect to tin 3h 


The mass rate of flow may be the san 


: : ; as before, or it may be different. (\ 
When you want the ultimate in boiler economy and dura- do not here take up cases in which 1 1.E 


bility, go “Scotch’’ and say “TITUSVILLE.” We have mass rate of flow varies continuous ne 


built more Scotch Marine Boilers than any single manu- — ge wes ee 5 N 
tory is to be calculated Vv. 4 
facturer, are the largest builders, and have contributed The methods of this example may lu 
improvements and refinements to this basic type for over — = — ting the — 
Ol or rotary regenerators. 
4 90 years. Let us send you our Scotch -_— 3. A heat exchanger is operating 
“ Marine Bulletins—factual, complete! = der a specified set of conditions. 
“i = change is imposed on the entering t 
perature of one or both of the fl 
streams. The temperature history is | 
be calculated. 


This analysis may be useful for | 
dicting starting conditions. or lag effe 
in control problems. 


The author then goes on to solve 


(Continued on page 244) 
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400 Milliampere 


Rectifier 


reason why 


Control Cubicle 


AEROTEC ELECTRICAL PRECIPITATORS 


require less 


Aerotec Electrical Precipitators provide long un- 

interrupted service and require minimum mainte- 

nance. One reason for this is the exclusive electronic 
power supply developed for Aerotec Electrical 

Precipitators which provide these advantages: 

1. Complete package unit eliminates field installa- 
tion problems, cage enclosures and ventilating 
systems. 

2. Contro] cubicle may be placed on boiler operat- 
ing floor while rectifier is mounted adjacent to 
the precipitator. 

3. Instantaneous overload protection safeguards 
Kenotron tubes assuring long life. 

1. Electronic power supply eliminates noise, 
noxious and toxic gases commonly associated 
with mechanical types. 

5. No moving parts; nothing to wear, nothing to 
lubricate. 


Project Engineers TH E 


‘ 


ainfenance 


6. Rugged’eonstant current network control elimi- 
nates operator attention. 


7. Rectifier available in weatherproof cubicle for 
outdoor installation. 


In addition to more efficient power supply, Aerotec 
Electrical Precipitators offer higher collection 
efficiency by: 

e Pocket-type collecting electrodes that prevent 
dust reentrainment. 

e Exclusive high voltage flat plate provides a 
field of uniform high intensity for maximum 
precipitation. 

e Electromagnetic rappers of low intensity im- 
pact clear electrodes of deposit on a continuous 
short interval basis. 

For additional data on Aerotec Electrical Precipita- 

tors write or call our project engineers 


THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, Ltd., Montreal 25, Quebec; Toronto 5, Ontario 


Manufacturers 
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BIDDLE ews | 


PARDON OUR POINTING... 


but we don’t want you 


sis Modern Wey 
by 


to miss this 
NEW BOOKLET 
on the FRAHM* 
Resonant Reed Principle 
of 
MEASURING SPEED 


Parts of the booklet are cut away to show you the simplicity of the inner “‘works” of a Frakm 
Resonant Reed Tachometer. There are no moving parts. Hence, little or no maintenance 
required. Speed is measured by merely touching or mounting a Frahm Resonant Reed Tachonm 
eter to any part of the casing or chassis of motor or machine. This is an important safety 
feature because readings do not have to be made in dangerous locations; they may be made at 
any point that is most accessible and in the best light. The booklet graphically shows you how 
speed is measured by resonance and read by noting the vibrations of scientifically tuned 
steel reeds on a scale calibrated in rpm. Many sizes, shapes and models of Frahm Resonant 
Reed Tachometers are offered by James G. Biddle Company covering speed ranges from as 
low as 900 to as high as 100,000 rpm. ‘Every maintenance man can use a Frahm.” 


Write for Booklet 31-P8-P. 


CONNECTIONS FOR TESTING 
RESISTANCE OF FLECTINCAL FQUP 


MEGGER’ MANUAL 
Tells You How To Test ELECTRICAL INSULATION 
10,000 Copies Have Been Distributed 


This 94 page manu il is in demand by edu- These are but a few of the 14 chapters that 
cators as well as practi il electrical men are built around the subject of testing elec- 
It covers subjects of necessity to anyone trical insulation resistance . . and, of 
who is responsible for electrical equipment course: effective use of the Megger® Elec- 
“Why Test Insulation Resistance 7” trical Insulation Resistance Tester sold in 
“Preparation of Apparatus for Test” the U.S. only by the James G. Biddle Co 
“Tests When Drying Out Wet Apparatus” Supply is limited. Please write on your 
“Temperature Correction” company letterhead for INSTRUCTION 
“Methods and Interpretation” MANUAL 21-J-P. 


JAMES G. BIDDLE CO. 


ELECTRICAL TESTING INSTRUMENTS 1316 ARCH STREET 
* SPEED MEASURING INSTRUMENTS PHILADELPHIA 7, PA. 
* LABORATORY & SCIENTIFIC EQUIPMENT 
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Direct Current Circuits. Second Editio 
By Earle M Morecock, Head, Electri 
Dept, Rochester Institute of Technolog 
6x9, 388 pp, $5.00. McGraw-Hill Book ( 
Inc, 330 West 42 St, New York 36, N. Y. 

This textbook was prepared specifica’, 
for the initial course in electrical curricy 
lums offered by technical institutes and 
junior colleges. But it would fit well into 
any self-study project. The author’s ap 
proach is suitable for both communicati 
and power courses. Examples with compl 
solutions followed by problems of a similar 
nature are slipped in frequently. 

Starting with the electron concept of 
matter, the author follows through to r 
sistance combinations; magnetism and ele: 
tromagnetism; measurement of current 
voltage and resistance; power and energy: 
conductors and insulation; batteries; net 
work circuits; magnetic circuits; induc. 
tance and capacitance. 


Evecrriciry AND Macnetism. (1953). By 
Edson Ruther Peck, Associate Professor of 
Physics, Northwestern University, 6x9, 476 
pp, $7.50. McGraw-Hill Book Co Inc, 33 
West 42 Street, New York 36, N. Y. 

A textbook aimed at the advanced un- 
dergraduate student. The author uses a 
modern presentation in handling the now 
aged subject of electromagnetism. The 
atomic nature of matter and electricity 
kept constantly in the foreground even ir 
the discussion of purely macroscopic theory 

Author’s original treatment of dielectr 
and magnetic matter is unique in the inter 
mediate textbook field. The rigorous treat 
ment of magnetic matter is woven in! 
classical experiments on magnetic poles 
Despite this treatment, the math background 
required of the reader has been kept to a 
minimum. 


Pumps. (Second edition, 1953). By Fran! 
1 Kristal and F A Annett, 373 pp, 6x9, 42 
illus, 16 tables, cloth, $6.50. McGraw-Hil 
Book Co, 330 W 42nd St, New York 36 N. 

Most pump books discuss design pro! 
lems and neglect many questions that aris 
when a pump is put into service. But this 
volume covers a much broader field in sin 
ple, easy-to-understand language. Muc! 
space is devoted to descriptions of a wid 
variety of pumps and several chapters cover 
selection, installation, operation and mai! 
tenance of these units. 

During the 13 years since the first edit 
of this book was published, many new 
signs have been developed and the appli 
tions of older designs have been extend: 
l'o give up-to-date coverage of the field, n 
material has been added to several chapter 
Others have been completely rewritten, 
new one added, and two short ones omitt 


New and revised material is includ 
covering diaphragm, regenerative turbi 
rotary, jet, sewage and sludge pum 
Special pumps for handling milk, fi 
juices, soups and other food produc ts 


covered comprehensively in a new ch 


ay 
on units known as sanitary pumps. 


ible-displacement and proportion 


POWER * JANUARY 1954 


WE 


| 
| 
4 
4 
\ 
= 
at} 


ple 
milar 


By 
‘or of 
, 476 


, 330 


1 un- 
a 
now 


The 


mm | you get More use per dollar at no higher cost 


Frank Now, an amazing new conveyor belt cover outstanding developments in conveyor belt 

oon compound developed by Raybestos-Man- design .. . Constructions like extra flexible 

N. y hattan provides phenomenal resistance to RAY-MAN “FE.” extra-cushioned HOMO- 

pro! wear CORD, HOMOFLEX and extra-high ten- 
se start with we the cover. Cove 

it this greatly extends the life of R/M Conveyor 

Ay Belts by giving protection never before rubber engineering puts longer life, “More 

aide attained against wear, abrasion, cuts and Use per Dollar” into tough, dependable 

enees tears which lead to costly internal damage. R/M Conveyor Belts. When you are think- 

mail The new “XDC” Cover greatly increases ing about conveyor belts, call an R/M 

. the benefits of Raybestos-Manhattan’s other representative. : 

ait 

»plic 

ond 

1, new 

RAYBESTOS - MANHATTAN, INC 

ten, 

nit 


Flot Belts V-Belts Conveyor Belts Hose Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Bowling Balls RM 400 
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R/M CONVEYOR BELTS , 
=| LAST MUCH LONGER 
treat 
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oR SMALL 
Air- moving 

problems solved 

economically with 


Peerless. BLOWERS 


DIRECT 
DRIVE 


UTILITY BLOWER 

Compact easy-to-mount; quiet 
weatherproof covers matched 
guaranteed by Peerless. 


are-welded: 
motor; fully 


BELT DRIVE 
UTILITY BLOWER 

Arc-welded; sleeve or ball-bearing; convertible 
j; adjustable speeds; fully guaranteed 


@ Let your Peerless dealer show you how 
to move smoke, fumes, or dirt and dust laden 
air from your plant or shop economically. He 
knows his business and gets additional help 
from our engineers. Initial low cost and 
trouble-free service assure long-time satis- 
faction. You can’t buy better than Peerless. 
Write for dealer nearest you. 


Peerless. 
Electiic 
THE PEERLESS ELECTRIC COMPANY 


FAN AND BLOWER DIVISION 
1417 MARKET ST. - WARREN, OHIO _ 


More BOOKSHELF 


pumps are discussed in great detail. New 
and better priming methods and several new 
self-priming pumps are also covered. Me- 
chanical seals, now widely used, are also 
included in the new material. 

As in the first edition, the authors present 
a comprehensive picture of the pumping 
field today. Math has been avoided except 
where absolutely necessary. Everyone using 
pumps should have this book in his library. 


Begins on page 240 


Tunesten, Irs Meratturcy, Properties 
anp Appiications. (1953). By C J Smit- 
hells, Director of Research, British Alu- 
minum Co, Ltd. 6x8%, cloth, 326 pp, 225 
illus, 52 tables. $8.50. Chemical Publishing 
Co, Inc, 212 Fifth Ave, New York 10, N. Y. 

\ comprehensive treatment of the metal 
tungsten, this book opens with a discussion 
of the history of the ore and the several 
names applied to it. The author then traces 
the manufacture of tungsten, starting with 
the preparation of tungstic oxide, its puri- 
fication and reduction. He devotes consid- 
erable space to the manufacture of ductile 
tungsten. 

The longest chapter, metallography of 
tungsten, contains many photographs and 
answers many questions on the fundamental 
structure and characteristics of the metal. 
It discusses the effect of cold working and 
annealing on the physical properties of 
tungsten, explores the effects of tempera- 
ture. 

Other topics include: thermionic prop- 
erties, tungsten-iron alloys and tungsten 
steels, non-ferrous alloys, industrial appli- 
cations, tungsten carbides, hard tungsten 
alloys and determination of impurities. 


Pompes, VENTILATEURS, COMPRESSEURS, 
Centriruces ET Axtaux (Pumps, Fans, 
Compressors, CENTRIFUGAL AND AXIAL). 
(1953). By A DeKovats and G Desmur. 
644x914, cloth, 336 pages, 150 illus. 3800 
francs. Dunod, 92 Rue Bonaparte, Paris. 
France 

In the main this is a solid treatise of 
theoretical and design fundamentals of 
centrifugal and axial turbo-machinery. Sub- 
stantial space is devoted to details of con- 
struction and there is some discussion of 
centrifugal pumps for special applications. 
In America this book will be of interest 
chiefly to French-reading designers and 
research men associated with companies 
building machinery of this class. 


Duquesne Light Co and Walter Kidd: 
Nuclear Laboratories, Inc have entered into 
in agreement with the Atomic Energy Com 
mission to undertake a joint study for de 
termining engineering and economic feas 
ibility of producing electric power from 
AEC, in making this agree- 
ment, hopes to forward private industrial 


atomic energy. 
participation in the Atomic Energy Pro- 
gram. It will assist these companies in 
carrying out this study by providing access 
making 


r consultation. 


to necessary information and by 


ivailable personnel fe 


MECHANICAL 
ENGINEERS’ 
HANDBOOK 


Provides practical data j 
every branch of mechan 
cal engineering fro 

aeronautics to mechanic: 
refrigeration, from pow 

generation to welding, from metal-cuttir 

machines to hoisting and conveying. Ne 

material in this 5th edition includes flu 

mechanics, aircraft jet propulsion, plastic 

industrial supersonics, atomic power, rock« 
fuels, ete Edited by Lionel S. Mark 

Gordon McKay Prof. of Mechanical Engin 
Emeritus, Harvard Univ, 5th Ed., over 2200 
pages, 2000 illus. $15.00. 


PLANT 
ENGINEERING 
HANDBOOK 


Now you can find in a single handbook (| 
facts that literally do show how to run 


plant today any industrial plant ef! 
ec ently and economically. Answers questior 
in the economic, mechanical, and pows 
operation of a plant. Cove principles ar 


methods followed by leading manufacturin 
enterprises William Staniar, Editor-in 
Chief. 2007 pages. 1406 illus., 544 tables 
$15.00. 


AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Gives proven, ready-to-use facts on efficient 
selection, installation, operation, care, and 
application of electrical apparatus and 
materials. Contains complete data on wire 
and cables, splicing, capacitors, lighting 
equipment—-together with advances in ele« 


tronic tubes and circuits 
industry In line with 
Code. Presents the kind of 


all practical electrical men—thoroughly ir 


dexed for quick location. By Terrell Croft, 
Consult. Eng. Revised by Clifford C. Carr 
7th Ed. 1734 pages, 1327 illus., over 400 
tables. $10.00 


HANDBOOK 
OF RIGGING 


Condensed into this one 
book are all the tips, 
methods and_ techniques 
essential to more effective 
practices in industrial 
and construction operations. Deals with 

everyday maintenance operations with the | 
transportation and handling of heavy ma 

chinery—-with the erection and 
of smaller size structures, Covers eve } 
from ropes, hoisting chains and hooks, t 
slings and ladders. By W. E. Rossnagel, 
Safety Eng’r. 321 pp., over 300 illus., $6.00 


; Se THESE BOOKS 10 DAYS FREE—, 


McGraw-Hill Book Co., 330 W. 42nd St., NYC 
Send me bo« ecked w for 10 da ex 
ati approva Ir ’ I w re 
oo I kee few cent i ery, and r 
naid 
it wi ame t 


Marks—-MECH. ENGINEERS’ HNDBK — | 


Staniar PLANT ENGIN. HNDBK.— 
$15.4 day ¢ 


Croft- AMER. ELECTRICIANS’ HNDBK.— 
$10.0 


R HANDBOOK OF RIGGING 
(Print) 
A 
‘ Z 
( 
P 
This offer applies to U. S. only 
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FREE—, 


NYC 


MAXAIMUM 


FUEL 
SAVINGS 
ASSURED WITH 


T-403 Single 
Temperature 
Room Thermostat 


T-385 Electronic 
Duo-Stat 


T-901 Submaster 


Thermostat 


V-111 Radiator 
Control Valve 


OO 


T-800 Remote 


Bulb Thermostat 


T-460 Dual 
Two Temperature 
Room Thermostat 


Why do engineers, who insist that only the best is good enough 
for their heating, ventilating and air conditioning systems, recom- 
mend Johnson Control? Simply because they know that they and 
their clients are best served when the temperature control apparatus 
is manufactured and the complete system planned and installed by 


the same organization! 


They know that, when an organization is devoted exclusively to 
manufacturing, planning and installing automatic temperature con- 
trol systems, there can be no division of responsibility. The system 
must fit exactly the needs of the specific heating, ventilating and 


air conditioning problems which are encountered. 


Ask a Johnson engineer from a nearby branch office for recom- 
mendations on any temperature control problem—large or small— 
in both new and existing buildings. There is no obligation. 


JOHNSON SERVICE COMPANY, Milwaukee 2, Wisconsin. Direct 


Branch Offices in Principal Cities. 


V-160 Convector 
Volve 


V-103 Coil Control Valve 


JOHNSON | 


ER * JANUARY 1954 


RS’ 
Ok | | 
| 
| 
run ig 
uestior 
powe 
les ar d ~ 
ecturin 
litor-in — | 
tables 
| 
: 
j 
uses ir a 
lectrica! 
vat he 
ir 
1 Croft 
j | 
vith the | 
molitior 
exan | i 
remit f 
nd r 
| 
' 
DBK.— 
| 
ARY 1954 a 243 
| 
. 4 i 


“SNAP-ON” 
ONE PIECE 
PIPE INSULATION 


Baldwin-Hill MONO-KOVER is a flexible, 
featherweight pipe insulation easily applied by 
spreading at the seam, snapping around pipe and 
fastening with staples, bands or other fasteners. 
It is incombustible and moisture-proof—com- 
posed of fine mineral wool fibers bonded with 
phenolic resin and molded in one piece sections. 


@ Extra Light Density @ Takes Rough 


@ Easily Cut and Fitted Handling 
@ Six Foot Lengths @ Effective Up To 
350° F. 


@ Resilient, Flexible 


@® Won't Break or 
Crumble 


@ Easy to Paint 
@ Highly Efficient 
@ No Coarse Fibers 


@ Easily Nested 
® Non-Corrosive 


@ Won't Rot, Decay, 
Mold 


Write For Complete Tnformation 
BALDWIN-HILL COMPANY 


101 BREUNIG AVENUE © TRENTON 2, NEW JERSEY 


Kalamazoo, Michigan Huntington, Indiana . . . Temple, Texas 
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Begins on page } 56 


cases outlined: For purposes of co 
parison we choose a 20 in. sched: 
30XS steel pipe of indefinite leng: 
This is initially at a temperature of 
F throughout. At time zero there js 
introduced a stream of air at —100 F 
at a mass flow rate of 10 lb per sec. 
External heat transfer from the pipe 
is negligible. Other data is given as 
follows: Outside radius 0.833 ft, inside 
radius 0.792 ft, weight 104 lb/ft, sp 
heat of steel 0.107 Btu/lb F, Surf. coe! 
of heat transfer 8.03 Btu/hr. ft? F. 

For purposes of illustration the auth»: 
calculates only three elements of thy 
pipe, in units of 50 ft or 150 ft. 

The author then covers solution met 


= 


ods, results, degree of accuracy and 
provides checks against the assumptions 


he makes. ASME Paper No. 53-F-6. 


Directions for ordering papers on p 158 


Thermal Lags in Flowing Systems Con- 
taining Heat Capacitors. By J Wilford 
Rizika. 

In a companion paper to the Dusin- 
berre paper above this author covers: 
(1) the method of procedure to find 
the thermal lag in systems, such as heat 
exchangers and pipes, (2) the case of 
the parallel flow heat exchanger. Th: 
LaPlace transformed solutions are pre 
sented and an equivalent treatment o! 
the counterflow heat exchanger is giver 
in the Appendix. 

A convenient method for finding the 
thermal lag of a gas flowing, with 
step function temperature input, in a! 
insulated tube or pipe is presented i 
the form of two plots. If the tempera 
ture input of the gas is an exponentia 
function, the thermal lag of the flui 
or pipe may be found from equatio: 
with simplifications using graphs. 

It is shown that, for the case of a gas 
flowing with a step function temperatur 
input in an insulated pipe, the percent 
age temperature change is independent! 
of the initial temperature potential fo: 
both the gas and the pipe at any tim 
and at any distance from the pipe inlet 
It is similarly shown that, for the cas 
of a gas flowing with an exponential 
temperature input in an insulated pipe, 
the percentage temperature change 
independent of the maximum tempera- 
ture potential for both the gas and tli 
pipe. ASME Paper No, 53-F-8. 


Newport News Shipbuilding and Dry- 
dock Co has proposed a special study 
the application of nuclear power to 
propulsion of ships. The Atomic Ener) 
Commission has approved the study. 
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WHICH ONE THESE TAYLOR INSTRUMENTS 


WILL SAVE YOU THE MOST? 


RECORDING 
FULSCOPE* CONTROLLER 
For desuperheaters, or for any 
close, accurate control of tempera- 
ture, pressure, flow or liquid level. 
Quickly adapted to operating re- 
quirements. 


RECORDING THERMOMETER 
OR PRESSURE GAUGE 
Ideal wherever you need a record 
of pressure, temperature or a com- 
bination of both. For example, ac- 
curately records steam and feed 
water temperatures and pressures, 
or oil, air and flue gas temperature. 


NEW 6” 
DIAL INDICATOR 
For temperature and pressure meas- 
urements. Has an all-new design 
movement for greater sensitivity 
on any type of measuring job. New 
case can be Sush or face mounted, 
is fume and moisture proof. Big 
selection of standard ranges. 


A 


TAYLOR 
INDUSTRIAL 
THERMOMETER 


Ideal wherever an ac- 


curate check is needed 
on recording or con- 
trolling instruments. 
Available in many stand- 
ard ranges and mount- 
ing angles. BINOC* tub- 
ing makes it three- 
times-easier-to-read. 


Y ONE of these instruments can help you 


cut costs and increase efficiency. From a 


TAYLOR TRANSAIRE* DIFFERENTIAL 
PRESSURE TRANSMITTER 

A rugged, dependable and accurate 

instrument designed to measure 


flow, liquid level or specific grav- 


ity. Taylor’s latest addition to 


Transet System of transmitters, 


receivers and controllers. 


TAYLOR TRANSAIRE 
TEMPERATURE TRANSMITTER 


Compact, super-responsive, de- 


signed to measure and transmit 
smallest temperature changes up 
to 1,000 feet with great accuracy. 
Provides dynamic accuracy, thanks 
to derivative action in the measur- 
ing Circuit. 


single thermometer to the complete TRANSET* 

Pneumatic Control System, Taylor has the an- 

swer to many power plant problems. Why not ask 
uur qualified Taylor Field Engineer, or write 

for full information as to how we can help you. 
iylor Instrument Companies, Rochester, N. Y., 
id Toronto, Canada. 


U. S. Pat. Off. 
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“Taylor Instruments 


MEAN 


ACCURACY FIRST 


Instruments for indicating, recording and controlling temperature, 
pressure, flow, liquid level, speed, density, load and humidity. 
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MORE COMPACT THAN EVER. . 
] 


P-952A—-Steam Turbine and Electric Motor drive gives flexibility in this compact 
Model P-E52H size No. 25 unit. 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker ‘'C"’ 
Oil and residuums. They will draw fuel oil from above ground or underground 
tanks, preheat it to proper constant temperature and deliver it to Oil Burners 
at an even pressure, best suited for the burners. Our Fuel Oil Pumping and 
Heating Units are the result of years of experience. They come completely 
equipped ready for steam, exhaust, condensate, oil suction, oil return, and 
electrical connections. All valves, regulators, etc., are readily accessible. The 
piping arrangement is easily understood. These compact, space-saving units 
are available in a range of sizes and models in both Medium and High Pressure 
types. For complete details, write for our Bulletin 40 — very interesting and 
informative. 


OIL BURNERS and GAS BURNERS 
for industrial power, process and 
heating purposes 

STEAM ATOMIZING OJL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL 
BURNERS 

MECHANICAL PRESSURE 
ATOMIZING OIL BURNERS 

DUAL STAGE, Combining Steam and 
Mechanical Atomization 

LOW AIR PRESSURE OIL BURNERS 


AUTOMATIC OIL BURNERS, for 
small process furnaces and 
heating plants 

GAS BURNERS 

COMBINATION GAS & OIL 
BURNERS 


FUEL OIL PUMPING and HEATING 
UNITS 


FURNACE RELIEF DOORS 
OBSERVATION PORTS 
SPECIAL REFACTORY SHAPES 


NATIONAL AIROIL BURNER CO., INC. 


RNEY 
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a 1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


| More FREE BULLETINS 


Begins on page |+9 


| PRIME MOVERS & ACCESSORIES 


43 Diesel engines ranging from 2 

hp, 1800 kw to 6150 hp, 4400 k 
Two-color, 8-page booklet. Photos, « 
mensional drawings, full specs. Bullet 
224A, Nordberg Mfg Co, Milwaukee 
Wis 


} 


POWER’S History 


Power was founded in 1884 by FE P 
Harris and H M Swetland. With it wa. 
incorporated Steam, which had be 
started by N Hawkins in Chicago two 
years earlier. 

In 1903 Power purchased and a} 
sorbed Science and Industry, which was 
a consolidation of a number of period 
cals, namely, Home Study Magazin: 
Home Study for Machinists, Mechani 
Vagazine, Home Study for Buildi 
Trades, Building Trade’s Magazin 
Home Study for Electrical Workers and 
Steam Electric Magazine. 

In 1908 Power absorbed The Eng 
neer’s Review, of Cleveland, and Th; 
Engineer, of Chicago, the latter being 
a consolidation of The Safety Valv 
Lord’s Power and Machinery Magazin: 
The Stationary Engineer, Steam Engi 
neering and The Mechanical Engineer 
When The Engineer was purchased, th 
name of the combined magazine was 
Power and the Engineer. The title was 
condensed to Power in 1911. In 195] 
Power absorbed Operating Enginee: 
All rights to above titles reserved. 


More POWER NEWS 


Begins on page !54 


to maintain a constant rpm despite win 
variations. The blades themselves, 
signed to “flap” under heavy gusts, wi! 
not snap off. 

Wind generators, although they use : 
coal and almost no labor, seem to be r 
garded by BEA as only a very subs 
diary adjunct to the national network 
of thermal power stations. However 
foreign governments, including the U. 5 
are showing much interest in the né 
preject. Most of the first generators 
this design—if it is successful—w 
probably be sold to coal-short, power 
hungry countries such as Burma and 
French North Africa. 


or three months of testing will be ne 


Sut another t 


sarv before designers will have enou 
faith in the new generator to connect! 


to England’s National Grid. 


NACE Plans Corrosion Course 
ProcrRam PLANS for the 1954 ann 


short court corrosion ield by 
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NATIONAL AIROIL 
Flexor 
produc 
N 


=— 


JOINTS 


DESIGN GUIDE 


Fit XONICS CORPORATION 


mar 


THE FLEXON 
EXPANSION JOINT LINE-UP 


Flexonics Corporation manufactures a complete line of corrugated 
type stainless steel and copper expansion joints in Free-Fiexing (iow 
pressure), Controlled-Flexing (high pressure) and Flexoniflex (extreme 
ly high pressure) units. Sizes range from 1.” to 48”. Units are avail 
able for temperatures from 400° F., to 1600° F., and for pressures 
from vacuum to 5500 psi. Write for further information or see the 
Flexonics catalogs in Sweet's Plant Engineering File, Chemical Eng 
neering Catalog or The Refinery Catalog 


Fliexon identifies 
p oducts of Flexonics 
se poration that 

© served industry 
fo over 50 years. 


\. Flexible metal hose 
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Expansion joints ANY 
\ 
bellows 


THIS NEW 
AUTHORITATIVE 
GUIDE 
TO PIPING MOTION 
CONTROL § 
SHOULD BE j 
ANIMPORTANT 
PART OF YOUR BASIC 
ENGINEERING FILE 


LEXON Expansion Joint Design Guide 


Now at last, comprehensive, up-to-date informa- 
tion on the absorption of motion in piping has 
been gathered together in one easy-to-use book- 
let. In its new Expansion Joint Design Guide, 
Flexonics Corporation offers an authoritative 
handbook of piping design and layout! Included 
in the booklet are thorough discussions of types 
of motion, design considerations pertaining to 
the physical characteristics of expansion joints 
and anchoring and guiding, typical piping lay- 
outs, Computation of thermal expansion, safety 
factors and many other vitally important factors 
in piping design. 

Much of the information presented is available 
nowhere else; all of it helpful to anyone respon- 
sible for the design, installation or maintenance 
of piping. Copies of the Flexon Expansion Joint 
Design Guide are available without charge. Write 
for your copy, today. 


SEE US AT 


BOOTH 1144, PLANT MAINTENANCE SHOW 


EXPANSION JOINT DIVISION 


Metallic 


1301 $, THIRD AVENUE MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


In Canada: Flexonics Corporation of Canada, itd, Brampton, Ontario 
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Are You Using | 


COAGULANT | 
with 
These Advantages? 


Oo Coagulation (© Increased filter 
over wide PH runs. 

ranges, color, tur- 
bidity and man- 
ganese removal. 


© auality effu- 
ent low in iron 
and aluminum. 

@ Rapid floc for- af 


mation and rapid euste wad oder 
settling. 


control. 


Water Treatment 

Coagulation of surface or well waters. 
Aids taste and odor control. Effective in 
lime soda-ash softening. Adaptable to 
treatment of nearly all industrial water 
or wastes. 

Sewage Treatment 

Coagulation over wide PH range. Efficient 
operation regardless of rapid variations 
of raw sewage. Effective for conditioning 
the sludge prior to vacuum filtration or 
drying on sand beds. 


4 
= §0-* 


SULPHUR-DIOXIDE COPPER SULPHATE 
SULPHUR-DIOXIDE is effec COPPER SULPHATE will control 


tively used for dechlorination about 90% of the microorgan 


in woter treatment and to re sms normally encountered in 
move objectionable odors re water treatment plonts more 
maining after pur fication economically than any other 


chemical 


spate! Let us send you free literature 
free), on the above products. Send 


cord or letter to Tennessee 


Corporation, 617-629 
® Grant Building, Atlanta, Ga. 


TENNESSEE CORPORATION 
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More POWER NEWS 


Begins on page 154 


National Association of Corrosion En- 
gineers are well underway. The 5-day 
course, to be held Feb 1-5 on the cam- 
pus of Washington State College, will 
present a brief but intensive review of 
fundamental aspects of corrosion. In 
addition, there will be panel discussions 
and lectures on applications of corro- 
sion control in industry. 

The program includes five general 
topics: fundamentals, practical aspects, 
corrosion mitigation, materials of con- 
struction and environment. For further 
details, address requests to Professor 
E B Parker, Director, Division of Indus- 
trial Services, State College of Washing- 
ton, Pullman, Washington. 


Some Pro’s and Con’s 
On Atomic Energy 


@ For THE FIRST TIME in this country, 
large quantities of waste heat developed 
in atomic reactors are going to serve a 
practical purpose. Water, used as a cool- 
ant at the Hanford plutonium-producing 
project of the Atomic Energy Commis- 
sion, will now warm the air drawn into 
certain plant structures. 

Engineers of General Electric Co co- 
operated with Charles T Main Firm of 
architect-engineers to design the new 
system. Initial investment is estimated 
at about $614,000, and annual operating 
costs, excluding repairs, at about $2200. 
\n estimated fuel saving of $59,000 a 
year would pay off the initial cost of the 
heat recovery system in 7.5 years. 


@ DurtcH for Fundamental 
Research of Matter and the electricity 
research center of Arnhem have decided 
to establish an experimental atomic en- 
ergy power station near Nymegen. The 
100,000-kwhr station, scheduled for com- 
pletion within 5 to 8 years, will gen- 
erate enough electricity for commercial 
purposes to permit operation on a com- 
mercial basis. 


@ AEC wiLt GRANT non-exclusive 
royalty-free licenses on presently listed 
patents as part of its program to make 
non-secret technological information 
available to industry. Applicants for 
licenses should apply to the Chief, Pat- 
tent Branch, Office of the General Coun- 
sel, U. S. Atomic Energy Commission, 
Washington 25, D. C. and should iden- 
tify subject matter by patent number 
and title. 


@ “EVEN THOUGH ATOMIC ENERGY is a 


new and_ revolutionary heat-energy 
source, its impact on the electrical 
equipment industry will be evolutionary 
rather than revolutionary,” according 
to Stevenson, executive vice-presi- 


dent of Allis-Chalmers Mfg Co, 


This message 
from 


appeared recently 
in Business Week 
to remind 
management men 
throughout industry 
of the vast scope 
and key importance 
of power 

and of the men 
who direct 

the power services 
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There was quite a 

stir in town that day, 
forty years ago, when 
they installed Jennie 
in the brass factory. 
She made awesome 
noise, and delivered 
awesome power. 
Well, they carried her 
back down the hill 
the other day... in 
the back of the same 
truck that delivered a 
piston for the new 
engine. Jennie’s day 


was a good one, 
but it’s done. 


Jonnie doesnt live here anymore 


All over industrial America the power-picture is changing. Forty years ago 
each worker had only 3 horsepower behind him. Today the average 
power-per-worker is close to 8% horses. 


And, as most management-men know, the remarkable thing about 
power is that it gets cheaper all the time. Rather, it does if you 
keep your power equipment modern. 


Does Jennie live at your plant any more? Are you putting as much power 
behind your men as you can? Is your fuel bill higher than it ought to be? 


There are probably several men near at hand to you who know. One is 
your power engineer. Another is the nearby consulting engineer 
who makes power, in all its forms, his specialty. 


These men may have lots of good advice for you. They create power, 
they transport it and transform it (from steam, say, to air conditioning) 
and use its magic to breathe life into your business. They know 
equipment and they know efficiency. 

| So don't take your power for granted. Find out which new equipment 
will pay for itself. Make sure your 
> power-picture is constantly 
changing. It ought to! 


One of America’s 
primary industrial media 
and a member of 
the Audit Bureau 
of Circulations 


MCGRAW-HILL... ABP 
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modernize your communications ... 
without batteries 


U.S.1. SOUND POWERED TELEPHONES 


UNITED STATES INSTRUMENT CORPORATION 
SUMMIT . NEW JERSEY 


HEAD SETS | DESK SETS 


<> You'll Get More Efficiency with 


TODAY 


FOR THIS CATALOG 


Series 1500 


For installation and maintenance 
of tubes in drums, headers and 
similar water tube boilers. 

A combination of short man- 
drels and right angle gear drive 
speeds up operation and assures 
efficiency with far less operator- 
fatigue. The new and smaller 


init reinforced gear drive enters 


See Your Dealer 
Right Angle or Write Us Today! 


Gear Drive 


| 


APPOINTMENTS 


Corporation Executive Changes 


Union Carbide & Carbon Corp: A | 
Foscue, president of Electro Metallurgica 
Co and U. S. Vanadium Corp succcedin 
Walter E Remmers, now chairman of bot! 
companies. Borg-Warner Corp: Rober 
Shattuck, president of Marbon Corp, 
subsidiary. Hereules Motors Corp: Joly 
C Keplinger, president. All-State Welding 
Alloys Co, Inc: Thomas LD Nast, presi 
dent. Sterling Engine Co: W A Ma 
Donald, executive vice-president. 


Operations Executive Changes 


Westinghouse Electric Corp: Maynard 
B Wyman, manager of engrg and servic« 
dept with H C Coleman as his assistant 
Worthington Corp: Kenneth W Hors 
man, general manager of Plainfield Works 
Link-Belt Co: Harvey V Eastling, genera 
manager of Pacific Division. Babeock & 
Wilcox Co: George G Zipf, superintendent 
of Tubular Products Division steel plant. 


Engineer Changes 


LeTourneau-Westinghouse Co: E \ 
Spannhake, director of engineering and re 
search. Permutit Co: Felix W Saco, de 
velopment Bituminous Coal 
Research, Ine: James R Garvey, super 
vising engineer at BCR-Columbus. General 
Electric Co: George D Hooper, develop 
ment engineer in magnet materials and 
process development unit of Carboloy Dept. 
Allis-Chalmers Co: Fred M Winterhal 
ter, chief engineer of Norwood Works elec 
trical section. 


engineer, 


New Sales Managers 


Edward Valves, Inc: Rex E Galloup, 
Texas and Gulf Coast area. Worthington 
Corp: John R Hamill, Kansas City district 


office succeeding Paul J Foley, now at Plain 


field Works. Babeock & Wilcox Co: 
James S Anderson, Tubular Products Divi 
sion. Combustion Control Corp: Arn: 
Lovendahl, Philadelphia area offic 2. Ray- 
bestos-Manhattan, Ine: S V V Hoffman 
west coast district. Elliot Co: F O Wil 


New York district. 


son, 


New Sales Engineers 


William 
and Car] L 
linger Corp: 


Lee 
Noe, southeastern area. 
Earl 


area. 


Powell Co: Cearnal 
Dol- 
and Fred D 
Standard Trans- 
H W Petty, western portion 


Edward D Sprang. 


Genn 
Chicago 
former Co: 
of Penna. Trane Co: 
Harrisburg office. Graver Water Condi- 
tioning Co: Davis E Speeg, New Orleans 
N. Y. & N. J. Lubricant Co: 
Harry W Baker, Bronx-Queens territory. 


Logan, 


territory. 


New Branch Offices 


Sarco Co, Ine: 35 Elmira St, San Fran 


cisco, Calif. Cook Eleetrie Co: Third 
National Bank Bldg, Dayton, Ohio. Fox- 
boro Co: 1117 La Paloma St, Amarillo. 
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ON THE JOHN J. BOLAND... 


Compact Conveying System Fee 


Coal to Stokers without Dust... 
and Discharges the Ashes 


The “black gang” and all that it 
stands for in dirt, coal dust and hard 
labor has never had a place on the 


John J. Boland. 


Instead, on this spick-and-span self- 
S-A REDLER Con- 


veying Systems feed coal from main 


unloader, twin 
bunkers to stoker hoppers in a smooth, 
lustless flow. When the ship is in 
ort, one of the REDLERS takes over 
nd discharges the ashes. 


On shipboard, where space is at a 
premium and cleanliness the mark of 
smart ship, the dustproof construc- 
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Engineering Division 


Specialists in the design and 
manufacture of all types of bulk 


materials conveying systems. 


tion and small space requirements 


make REDLER Conveyors ideal. 


That is why, ever since the introduc- 
tion of REDLERS in the early thirties, 
a large share of the coal and ore car- 
riers on the Great Lakes have been 


REDLER equipped. 


Whether with coal or any other com- 
modity, if clean handling, space econ- 
omy and simple, dependable operation 
at low cost per ton are the aim, in- 
REDLER Conveying Sys- 
tems. Write and we'll arrange for a 


vestigate 


Iree survey. 


The John J. Boland is a self unloader capable 
of handling 18,000 tons of limestone or 16,500 
short tons of coal. 


Double 


reciprocating S-A Plate Feeders and 
Knittel Crusher through which coal is discharged 
from main bunkers to each of the REDLER Sys- 
tems. The vertical runaround REDLERS carry coal 
fo stoker storage hoppers, where a rack and 
pinion gate controls the flow through chutes to 
the stokers. Each of the two REDLER Systems 
has a 21-foot horizontal run and a 47-foot 
vertical run. Capacity of each System is 15 tons 


per hour. 


STEPHENS-ADAMSON MFG. CO. 


5 Ridgeway Avenue, Aurora, Illinois © Los Angeles, Calif. © Belleville, Ontario 


loaders—car pullers 
level controls—etc 


Standard Products Division 
A complete line of conveyor 
accessories including centrifugal 
-bin 


Sealmaster Division 


A complete line of industrial ball 
bearing units available in both 


standard and special housings 
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HOKE VALVES WITH 


Now they are available from stock at Crawford 


Fitting Company and all Swagelok Distributors. 
These valves, manufactured by Hoke, Incorpo- 
rated, Englewood, N. J., are equipped with 
Swagelok ends to provide leakproof and torque- 
free seals on every type of instrumentation in- 
stallation. The arrow on the valve body shows 
direction of flow. 


Hoke valves equipped with Swagelok ends are 
made in brass, aluminum, steel and stainless steel 
in sizes to meet your requirements. For further 
information ond Swagelok catalog address De- 
partment 99. 


Here's how the 
Swagelok fitting 
functions. 


CRAWFORD FITTING CO. 
884 East 140th Street Cleveland 10, Ohio 


"More APPOINTMENTS 
| 


Begins on page 254 


Texas. Bridgeport Brass Co: Federal 
Square Bldg, Grand Rapids, Mich. Gray- 
bar Electric Co: 923 Washington St, 
Portsmouth, Ohio. Johnson Service Co: 
Champaign, Ill.; Lubbock, Texas; Miami 
and Pensacola, Fla. American Bitumuls 
& Asphalt Co: 10 E Fayette St, Balti- 


more, Md. 


New Representatives 


For Warren Steam Pump Co, Ine: 
Janson Engrg Inc of Appleton, Wisconsin. 
For Frick Co: D B Thompson of Denver, 
Colo. For Farr Co: Air Filter Sales & 
Service Co, Inc, of San Francisco. For 
Atlas Mineral Products Co: O A De- 
Celle & Associates of Chicago. For Cuno 
Engrg Corp: Jameson Co of St Louis and 
V L Towner Co of Cleveland. For Ham- 
mel-Dahl Co: Arthur B Anderson Co of 
Minneapolis. 


Recent Purchases, Mergers, Etc 


H K Porter Co: acquisition of Alloy 
Metal Wire Co of Prospect Park, Pa. 
United Metal Craft Co, a subsidiary of 
Gar Wood Industries, Inc: acquisition of 
facilities of Uniflex Cable Co. American 
Metals Products Co and Tube Reducing 
Corp: a merger on a stock-for-stock basis. 


Institute Elections 


Conveyor Equipment Manufacturers 
Assn: R F Tomlinson, president. Na- 
tional Electrical Manufacturers Assn: 
J H Jewell, president. National Metal 
Trades Assn: Earle S Day, president. 
American Society of Mechanical En- 
gineers: Lewis K Sillcox, president; Wil- 
lis F Thompson, Prof William G McLean, 
Thompson Chandler, Vernon A Peterson 
and Clifford H Shumaker—regional vice- 
presidents. 


Awards 


Harry A Winne: the 1953 James H Me- 
Graw award for electrical men. Sen Ralph 
E Flanders: the Howard Coonley Medal 
for “great service in advancing the national 
economy through voluntary standards.” 
Col Perry L Houser: the 1953 Standards 
Medal for “leadership in the development 
and application of voluntary standards.” 


Obituaries 


James H King, 61, vice-piesident and 
director of Babcock & Wilcox Co, Nov 14th. 


West Germany’s machine tool industry 
must seek world domination or else cut 
back its production below capacity, ac- 
cording to A F Denhan, president of Den- 
ham & Co of Detroit. He made this state- 
ment in reporting on his trip to the Third 
International Machine Tool Exposition at 


—Adjustable— 


SPROCKET RIM 
with Chain Guide 


wy | 


Place your valves exactly 
where they belong, for most 
efficient and economical steam 
distribution. Operate them 
right from the floor — with- 
out special stairs, catwalks 
or balconies, or costly detours 
of overhead piping to floor 
level. Low-cost Babbitt 
Adjustable Sprocket Rim with 
Chain Guide brings every 
overhead valve within easy 
reach! 


*® Cuts piping costs 
® Prevents accidents 
® Saves fuel & steam 


Range of 10 adjustable sizes 
fits all valve wheels from 2 
to 30 inches diameter, with 
rising or non-rising stems. 
Only four simple, quickly- 


j assembled parts. 
H } Call your Industrial Distrib- 
vtor. He carries complete 
\ / | * stocks. Or write for descrip- 


tive folder and prices. 


STEAM SPECIALTY CO. 


2 BABBITT SQUARE, NEW BEDFORD, MASS. - 


Brussels as ASTE’s official representative. | 


POWER’S 


"ATOMIC ENERGY 
TODAY" 


—condenses the reports of four 
industry teams on actual plans and 
costs for atomic power plants. 
—makes these reports understand- 
able with a 4-page refresher 
course on nuclear fission. 


This is what the busy engineer 
needs to know about atomic en- 


ergy today. 


16 pages. Profusely illustrated. 
30¢ per copy. Less for quantity 
orders. 


330 W. 42 St. 
New York 36, N. Y. 
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